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VEGETABLE 
TANNING MATERIALS 


A FULL LINE 


For The Tanning Industry 


QUEBRACHO « WATTLE « CHESTNUT 
(Solid & Spray-Dried) 


WATTLE BARK « MYRABOLAMS 
MANGROVE BARK « VALONIA 
VALONIA EXTRACT « SUMAC 


MYRABOLAM EXTRACT 
(Solid & Spray-Dried) 


DEPENDABLE DELIVERY 
FROM SOURCES THROUGHOUT THE WORLD 
AS WELL AS WAREHOUSE STOCKS 
ON THE EAST AND WEST COASTS 


INTERNATIONAL PRODUCTS CORPORATION 


EXECUTIVE OFFICE 
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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


P. O. BOX 960 - ERIE, PENNSYLVANIA 
PLANT - JOHNSONBURG, PENNSYLVANIA 





SOFTNESS and FULLNESS in Leather 
... Atlas’ WSM achieves it! 


It is a moellon which Atlas’ radically new process has “solubilized so that in warm 
water it is readily emulsifiable... And which imparts to leather, with the least prep- 
aration in fatliquoring, the moellon-type softness and fullness.” so important today! 


... It eliminates the need to emulsify waterless or natural moelion. 


... Its fine-size particles enable it to take-up more uniformly than with 
a coarse emulsion. 


. . You can use it alone, or blend it with other lubricants. It is compatible 
with sulfated oils, soap emulsions, and nonionic emulsified oils. 

. .. It will carry half its weight in raw oils. This enables you to 

obtain special effects. 

. .. It is 90 per-cent active, so it is remarkably economical. 


... Clear, with a clean grain appearance: that’s how vegetable tanned 
leathers fatliquored with WSM will look. 


. . «It simplifies enormously the fatliquoring of leather. In fact, it is 
like no other lubricant! 


For any degree of solubility, any specific application requirement — 
we will ‘‘tailor’’ WSM for you. 

...We ship it to you in 55-gallon drums, closed or openhead, as you 
wish. And ... you don't have to store it with any special precautions. 
Although it is easier to handle at room temperature. 

. ..We'll send you a sample. Just write. Better still, pick up your 


telephone, ask for MArket 2-2002, Newark, N. J. Your sample will start 
traveling to you minutes after we receive your call or letter! 


WSM...another example of 
Atlas’ oil chemistry research. 


“ve 142 LOCKWOOD STREET, NEWARK 5, NEW JERSEY 
110 FRANKLIN STREET, CHICAGO 6, ILLINOIS 


WAREHOUSES: CHICAGO + MILWAUKEE + KALAMAZOO «+ APPLETON + SALEM, MASS. + NEWARK 





Left naif finished in 
conventional manner 
Diagram shows how 
ordinary finish stays 
on the surface of 
the grain layer 


Penetrating |? 1Al NILAI 


Right half finished 
after treatment with 
new PRIMAL binder 
Surface is smoother 
break is finer. Binder 

penetrates, impregnating 
eather with acrylic 

resin, upgrading quality 
(Cross Section) 


: binders 


upgrade leather quality 


Two Rohm & Haas leather finishing materi- 
als, Primat Binder 79 and Primat Binder 17, 
offer a totally new method for upgrading 
leather quality. These two aqueous solutions 
of acrylic resins penetrate below the grain 
layer into the corium, tightly bonding the 
two together, producing a fine finish, improv- 
ing the break, and greatly increasing solid- 
ity of the leather. 


These acrylic binders offer a practical 
means for improving lower quality 
leathers after tanning. They increase 
the usable area hides by filling 


flanks and bellies. 


Leathers finished with these binders 


retain their flexibility, since the 


Write for technical bulletins de- 
scribing the new PRIMAL binders 
and their uses. Send your request 
to Leather Chemicais Department. 


PRIMAL acrylic polymers contain no 
plasticizers which might be affected 
by aging. The tightly bonded leather 
surface is also extremely scuff-resist- 
ant, and offers excellent adhesion 
for subsequent finishes. 


Application of these PRIMAL binders 
differs little from ordinary finishing 
procedures. Since the PRIMAL binders 
are aqueous resin systems, they are 
simple to use, require no special 
equipment or precautions in handling. 


ROHM fy 
HAAS = 


PHILADEBELCPHIAS. 








HIGHEST LEATHE 


NATURAL 
PEARL 
ESSENCE 


Mearlmaid Pear] Essence is a completely organic product—it will not 
discolor on exposure to sulfides during processing or use. You are assured 
a lustre of durable beauty, which can be guaranteed to stay that way. 

Mear]maid Pearl Essence is available in several qualities to meet your 
specific lustre and cost requirements. See the difference Mearlmaid Pear] 
Essence will make in your leathers. 


WHERE COST IS THE MAJOR FACTOR, Nacromer synthetic pear] essence pro- 
vides an equal lustre at a fraction of the cost. 


EW! 


COLORS 


LUSTROUS SYNTHETIC PEARL 
IN BEAUTIFUL COLORS 


8-PAGE NACREOUS 
PIGMENT HANDBOOK 


A valuabie guide 
to the use of 
natural peari es- 
. | & sence and syn- 
Here are colors produced by optical i thetic pearl pig- 
effect...colors inherent in the crystal- 

line structure of the pearl...colors with 

reflection and transmission comple- 

ments. Murano Colors provide multiple 

color play verging on the iridescent 

effects impossible to achieve with con- 4-PAGE MURANO 

ventional dyes or pigments. Try it for COLORS 

strikingly beautiful lustrous effects. BROCHURE 


What it is... 
how it's used... 
what it does. 





FAMOUS BRANDS OF 


QUEBRACHO 


EXTRACTS 


Whatever form of high grade Quebracho you prefer, you 
can choose it from these famous quality brands. Fast service! 


% Hot Water Soluble: 
FORMOSA— Solid . . . FORMOSA GR—Crushed 
% Cold Water Soluble: 
“HORSEHEAD”—Solid . . . “HORSEHEAD GR" —Crushed 
“HORSEHEAD M"—Ground .. . “HORSEHEAD A"—Spray Dried 
“CAF-5""—-Half Soluble Spray Dried 
“CAF-D"—Decolorized Half Soluble Spray Dried 
Hot Water Soluble .. . QUEBRACHALES DUBOSC: 
“LA GALERE”—Solid . . . “LA GALERE GR" —Crushed 
Cold Water Soluble: “AVION"—Solid ... “AVION GR"—Crushed 
and “TANWAT™” Light 
Colored Wottle Extract 


order from 


TANNINS & CHEMICALS, INC. 


509 MADISON AVE., NEW YORK 22 * MU 8-9240 
Midwest Branch: 327 So. LaSalle St., Chicago 4, Ill. ¥e WA 2-8900 





Caught Short? 
io24 «Call TRASK! 


Our stainless steel tank truck or tank car will be, most times, 
at your plant the morning after your call for: 


CHESTNUT EXTRACT 


QUEBRACHO EXTRACT * WAXES 
SULFONATED OILS © STUFFING 
GREASES * LIGNOSULFONATES 
CHEMICAL SPECIALTIES 


ARTHUR C. TRASK CO. 


327 S. LaSalle St., Chicago 4, Ill. 
WAbash 2-8900 
509 Madison Ave., New York 22, MU 8-9240 


67 Farninghan,, Islington, Ont., Canada, BE 3-6582 


CABLE: Actrask TELETYPE: CG 1478 





Vill 


TANNING 
XTRACTS 


AND DYEWOODS 


With 92 years of continuous service to 
the tanning and dyeing industry, the 
J. S. YOUNG CO. has progressively 
expanded its facilities... anticipating 
the requirements of the entire indus- 
try...large and small operators, alike. 
We are importers, extractors and 
manufacturers of practically every 
well-known, reputable tanning extract 
and dyewoods—for all branches of the 
industry...for leather, and for silk, 
wool and synthetic textiles. Our facili- 
ties have grown in capacity, flexibility 
and efficiency. Our skilled technicians 
and research facilities are at the serv- 
ice of the industry to help meet and 
solve individual problems...to meet 
specifications and requirements. 


WATTLE A YOUNG 
THE BARK EXCLUSIVE! 
Special quality Wattle Extract, extracted 
directly from top-quality bark —in our 
a e own Baltimore plant. 


2701-2755 BOSTON STREET « BALTIMORE 24, MARYLAND 
@ SUMAC @ QUEBRACHO-~ @ FUSTIC @ HEMLOCK @ HEMATINE 

@ GAMBIER @® MYRABOLAMS @ OSAGE ORANGE @ WATTLE @ HYPERNIC 

@ DIVI-DIVI e LOGWOOD ®@ TANNIC ACID @ CHESTNUT 


Manufacturers of the 
famous CHEMBARK 
natural tanning ex- 
tracts and other spe- 
cial products, for the 
CHEMTAN CO. 





PV as ioe) 


and 


EXCLUSIVE 


TANNING 


—Quebracho...Wattle... Chestnut 

and all other extracts... 

in solid, crushed, ground: and spray-dried. 
—also raw materials for leaching. 


Europe...Asia...Africa 
South America...Central America 


Cable address Importing Company, Inc. 
JABARKEY DIRECT IMPORTERS OF 


VEGETABLE TANNING MATERIALS 


44 East 53rd Street * New York 22, New York 





Consult beigy Research Development 


and Technical Pilereyercorny 
rans aan lereler 
your Dyestuff Problems 
Seay 
products 
ninemertuulee| 
in all 
important 
everestare 


centers 


PTS 


Division of Getgy Chemical Corporatio 
Branches: Charlotte, Chattanooga 
Chicago, Los Angeles, Philadelph 
Newton | re Falls, Mass., Port] 


Canada-Toronto 
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Hush Puppies 


keep casual 
and carefree 


..-when Wolverine chrome-tans 
pigskin with MUTUAL 
SODIUM BICHROMATE 


“Hush Puppies” by Wolverine Shoe & Tanning Corporation, 
Rockford, Mich., combine casual good looks with carefree 
comfort. They feature soft, pliable chrome-tanned pigskin 
especially treated to repel water . . . resist dirt . . . stay 

new looking longer. 

By making their own chrome-tan liquor with Mutual® Sodium 
Bichromate, Wolverine saves in material, handling and labor 
costs. Solvay Technical Service can help you set up the 
proper equipment, procedures, and methods of analysis for 
mixing your own tanning bath. 

Or, if you prefer the convenience of a prepared chrome-tan, 
use Mutual Koreon®, one-bath tanning agent of uniform 
purity and chromic oxide content. 


SOLVAY® PRODUCTS FOR TANNERS 
Ammonium Bicarbonate * Ammonium Chioride * Snowflake® Crystals * Mutual Koreon « 
Mutual Potassium Bichromate * Mutual Sodium Bichromate * Mutual Sodium Chromate 


Nd SOLVAY PROCESS DIVISION 
: 61 Broadway, New York 6, N.Y. 

ya In CANADA: anes Chemical Canada, Ltd 

1450 City Councillors $t., Montreal, P.Q., Canada 


MUTUAL chromium chemicals ore available through distributors and 
SOLVAY branch offices located in major centers from coast to coas* 


ee ee ee 


SOLVAY PROCESS DIVISION 
Allied Chemical Corporation 
61 Broadway, New York 6, N. Y. 


[) Send free booklet, “Preparing Basic Chromic Sulfate 
Tanning Liquors from Sodium Bichromate.” 


} Send free booklet “Koreon One-Bath Chrome Tan 
for Leather.” 


[] Have a technical representative phone for 
appointment. 


Name Position__ 
Company 
Address 


City — 





Produced from high grade bark, pu 
terated—uniform in quality, light i in color, got 
NCS Brand Wattle Extract possesses the che 
sary to make leathers to meet the d 
of today’s consumers. 

Manufactured by the most modern processes known to 
progressive leather tanning science and backed by 40 years 
experience NCS Brand Wattle Extract is used by leading tan- 
ners throughout the world. 


Use more WATTLE EXTRACT in YOUR blend. 


Specify NCS for superlative quality. 


THE NATAL CHEMICAL SYNDICATE LTD. 
Maydon Wharf, Durban, Natal, South Africa 
Distributors in United States and Canada 


ELKAN-RIVER PLATE CORPORATION INTERNATIONAL PRODUCTS CORP. 


27 William St., New York 5, N. Y. 625 Madison Ave., New York 22, N.Y 


Telephone WHiteha 631 Telephone PLaza 1-477 









BARKEY 


IMPORTING CO., INC. 


DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS (both raw and extract) 


44 East 53rd Street, New York 22, New York 


MCR a ara MC MCC MLA ERT 


Vaal 


MMC Ce LUas 


Jacques Wolf Tanasols...Synektans ... Monotans 


Synthetic tannins from Jacques Wolf offer excellent 
light fastness, better weight, smooth grain, and full 


tight flanks. Write for free catalog. 


IAGO ES WOLF: co. i 


A SUBSIDIARY OF NOPCO CHEMICAL COMPANY 
60 PARK PLACE, NEWARK, N. J. 
Clifton, N. J. + Carlstadt, N. J. - Los Angeles, Calif. 





ARKO® Fatliquors 


for finer leathers ! 


ARKO FATLIQUOR S G: 


A versatile all-sperm oil for tight mellow leather, 
colored or white sheep, sides and goat 


ARKO FATLIQUOR L C: 


ARKO FATLIQUOR L C 
White leather oil for high grade garment leathers; 
does not darken whites or pastel shades 


ARKO FATLIQUOR OIL C: 


A superior non-yellowing fatliquor for all-white 
tanned leathers, stable in alum liquors 


ARKO FATLIQUOR M C A: 


White non-ionic emulsion of leather oils used to 
top fatliquor white or colored pasted leathers 


WRITE FOR TECHNICAL SERVICE BULLETIN 


ARKANSAS CO., INC. 


Serving the tanning industry for over 55 years 


NEWARK, NEW JERSEY 





MANUFACTURERS SUPPLYING THE LEATHER INDUSTRY 
22-24 WOOSTER STREET ° peed ORK _ | 


TER 


2H 


REMOVES DIRT AND 
STAINS QUICKLY 


SOFT FIRM TEXTURE 
DURABLE — LONG-LASTING 
WASHABLE 

RUSTPROOF 

EASY ON THE HANDS 


MAINTAINS SANITARY 
STANDARDS 


UTILITY 
INTRODUCTORY OFFER: 


1 each of our three sizes for $1.50 Postpaid — Send check with order 





Name Diameter Thickness Price F.O.B. 


Utility 22" 1%” 2.75 per doz. New York 
Laboratory 32” 1" 3.95 per doz. New York 
Industrial 4," Y 7.50 per doz. New York 


Special Discount of 10% on all orders of 5 dozen or more 
pads. Assorted sizes may be ordered in even dozen lots 


TERRISS STAINLESS STEEL PROPELLERS 


* TOP GRADE STAINLESS — TYPE 304 + POLISHED SMOOTH 
¢ HUB & DUO SET SCREW * SEAMLESS 
* THREE BLADE DESIGN 





Diameter Normal Bore Maximum Bore Price 
3” 54" 13.00 
4” 4" " 14.00 
4" om 16.50 
6” ¥"" ." 17.25 
_ 3," oe 17.90 
8” %," aad 18.50 

¥%," : ae 19.10 
_ Vy" 30.80 
| iad ly” 43.65 
. ly” 54.40 


When ordering, please specify Right or Left Hand Pitch and also the |.D. Specification of bore wanted 
Unless otherwise specified, we will supply Normal Bore and Right Hand Pitch on all orders. Terriss 
Propellers are bored to your specification without additional charge. They are the finest available and 
ur Custom Boring Service permits easy replacement f those in use on existing plant equipment 
Prices quoted are F.0.B. New York City 


FABRICATORS OF 
STAINLESS STEEL, MONEL, NICKEL & CORROSION RESISTANT EQUIPMENT 
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processing with 


BIOBATE 


highly stable, standardized bating compounds 


Biobates are prepared in concentrated 
form — provide effective, controllable 
enzyme action suited to all types 

of leather. 


proper application 


through 
WALLERSTEIN TECHNICAL SERVICE 
in your specific tanning operations 


For assurance 


of high grade performance. 





WALLERSTEIN COMPAN 

1 ee) i ut es, Inc. 
Square, Mariners Harbor 
i Tea 


Wallerstein 


Staten nd 3 York 


Sia 


EBACOL... 


TEROZOL.:- 


for dependable unhairing 


for inhibition of bacteria and molds 
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FILLERS 
SOLE LEATHER FINISHES 


TANNERS SUGAR 
TANNERS LIME 
CHEMICALS 


L. A. ZINCOLN & SON, INC. 
GCOUDERSP-ORT, PENNA. 





THE RESULTS OF 


. . . The results of Mardol tannery 
oils and fat liquors in modern leather 
making, are seen in the finished prod- 
uct. Oil blending by specialists, lab- 
oratory and quality control, backed 
up by chemistry “know-how,” and 
services of our own technical tanning _ 
staff, all contribute to the making of 
better leather. 


MARDEN-WILD CORPORATION 


500 COLUMBIA ST., SOMERVILLE, MASS. 


MILWAUKEE, WISCONSIN, 8934 NO. NAVAJO AVE. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 





LEATHER » SHOES 


THE MAGAZINE FOR EXECUTIVES 


SPECIAL LOW RATE FOR HOME SUBSCRIPTIONS 


Why not send in a subscription to LEATHER AND SHOES to 
be sent to your home, where you can read L&S at your leisure? 


This is the active man’s way to keep fully informed on all 
major news, new developments, activities in the leather and raw 
material markets, provocative editorials, and interpretation of 
the news (Industry Trends), the latest developments in Washing- 
ton concerning the industry . . . everything of importance that 
affects the industry, your firm and your job. 


Executives of present subscribers receive a special rate for 


home subscriptions of only $3.00 per year, or $5.00 for two 


‘oars. Send in the coupon below. 


Leather and Shoes 
300 W. Adams St. 
Chicago 6, Ill. 


Please enter my home subscription to LEATHER AND SHOES for: 


1 year @ $3.00 ( ) or 2 years “ $5.00 ( ) 


(Canadian subscriptions are $1.00 extra per year and foreign subscriptions 


$2.00 extra per year) 
Name 

Firm 

Home Address 

City 


Position 





When leather looks like this 
sodium sulfhydrate helped 


Unhair with a low-alkalinity bath other sharpening agent you can buy. 

and vou get a tighter leather——soft, Write for your copy of our Bulletin 

smooth, beautiful as only the choicest 10, a new 16-page illustrated guide 

leather can be. to selec ting and using Hooker chem 
Hooker sodium sulfhydrate gives icals in vour work. 


you this tight control better than any 


HOOKER CHEMICAL CORPORATION 


904 UNION STREET, NIAGARA FALLS, N. Y HOOKER 


Sales Offices: Buffalo Chicago Detroit Los Angeles New York CHEMICALS 
Niagara Fells Philadelphia Tacoma Worcester, Mass PLASTICS 
In Canada: Hooker Chemicals Limited, North Vancouver, B. C P 





XXII 


Wavelength range 
205 to 770 mu 


BECKMAN MODEL DB 


SPECTROPHOTOMETER 
WITH RECORDER 


. . « double beam... a.c. operated ... high resolution 


A compact, direct reading, double RY 


beam/single beam instrument, com- 
pletely a.c. line operated. Designed 90 
for ease of operation in rapid routine 
analysis in the range 205 to 770 mu— 
the least expensive and most versatile 
instrument now available in this range. 

Provides excellent resolution in the 
ultraviolet—see curve at right—i.e., 
better than 0.5 my in the ultraviolet 
and 1.5 mz in the visible. 

Suitable for absorbance, transmit- 
tance, or differential ratio recording, 
repetitive scanning, reaction rate stud- 
ies, ete. 








pie nene sl 








mi 


dertttrrtr tes set eset t+ 


9098-K10. Spectrophotometer, Beckman Model 
DB, with tungsten filament lamp, hydrogen dis- 
charge lamp, and wavelength drive unit for scanning 
speeds of 10 and 40 my per minute. Without re- 
corder or power supply for hydrogen lamp. For : —— 
115 volts, 60 cycles, a.c. 1,960.00 =| BENZENE VAPOR 





8591. Recorder, Beckman Potentiometric, for =} SLITS: 0.05 mm 
5-inch strip charts. Full scale range adjustable con- 
tinuously from 10 to 100 millivolts. Pen traverses 
chart width in 1 second. With drive for chart speed of 
l-inch per minute. For 115 volts, 60 cycles, a.c. 500.00 


SEE OUR 1961 CATALOG 
for detailed description of Model DB, and for 10-inch paper width Recorders 
to permit measurement of linear absorbance 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on ~~ Laboratory Apparatus and Reagents 


VINE ST. AT BRD *¢ PHILADELPHIA G, PA. 
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RAPID MOISTURE DETERMINATION 


RAPID MOISTURE DETERMINATION IN LEATHER 


RoBERT STUBBINGS AND LouisE AMBROSE* 


Institute of Leather Technology 
Milwaukee School of Engineering 


Milwa u kee i, Wy 1SCONS 1 n 


ABSTRACT 


A comparison of dielectric constant and resistance as a measure of 
the moisture content of leather has been made. The development of 
a d.c. resistance meter for leather moisture is described, and the oper- 
ating parameters are evaluated. A commercial instrument for the 
rapid measurement of moisture content nondestructively is described 
covering the range of 9°7 to 40°; moisture. 


ww 1 FR mc FR eer: 


INTRODUCTION 


The moisture content of leather is of great importance to the tanner, 
especially during the drying and conditioning operations. Present tanning 
methods for determining moisture involve cutting samples and determining 


the moisture in these samples by various oven methods. Usually the samp- 


ling is done in those areas of the side or skin which will have the least effect 
on the final leather, that is, around the periphery of the piece. Thus present 
methods are slow and destructive and do not tell the tanner about moisture 
conditions over most of the area of the side or skin tested. 


ELECTRICAL METHODS 


For many years moisture has been determined in many industries other 
than leather by various electrical methods. Most materials when they 
absorb moisture show large changes in two basic properties—electrical 
resistivity and dielectric constant. The changes in these properties have 
been the basis for the electrical determination of the moisture content. The 
electrical resistivity method has been applied to moisture determination in 
wood and wood products (1-3), plaster (4), paper and paper products (4), 
cereal grains (5), textiles (6), etc. 


_ 1959 





RAPID MOISTURE DETERMINATION 


The change in dielectric con- 
stant is made useful by measuring LIFE LINES 
the high frequency capacitance 


which 1s directly related to the di- Dr. Ropert SrusBines recently be 


came associate vith the Milwaukee 
electric constant), and this method me associated wit : —— 


School of Engineering where the Insti 
has been applied commercially to i 
tute of Leather Technology was inaug 
grains and cereals 8), textiles urated after moving from Lehigh 


9), and other materials. University. He is presently President- 


In 1949 Kre men 10 sugge sted Elect of the Al “ \ He received his 
for education at Lehigh University where 
he earned his M.S. and Ph.D. degrees 


chemistry while doing research 


the use of dielectric constant 
the determination of moisture in 
leather. His data indicated that a under the late Dr. Edwin R. Theis 
high frequency capacitance mea- 

surement could be used for this Mrs. Lovise AMBrose was with the 
purpose. Some time later the Division of Leather Technology at 


[ versity iO sevel ve Ss 
Matthe ws Moisture Meter 1] Lehigh -_ Ke oe 9h 


where she worked on iny phases of 
based on this principle was intro piatuitnes clntstemes: of Gather - tin 


duced commercially to the leather is presently on the staff of the Printing 
industry. Since capacitance is an Ink Institute at Lehigh 

inverse function of the distance be- 

tween the plates of the capacitor, 

it was necessary that a correction for the thickness of the leather be made 
each time a capacitance measurement was made. This was accomplished by 
means of a low frequency induction coil which sensed the distance of the coil 
from an iron plate placed under the leather being tested. Thus the com- 
plete measurement entailed a capacitance measurement followed by a 
thickness measurement; then a calibrated correction for thickness was made 
and the moisture read from a chart or calibrated dial. The measurement 
required some fairly complex equipment, but it was rapid and nondestructive 


and could be applied over any part of the area of the side or skin desired. 


COMPARISON OF RESISTIVITY AND DIELECTRIC CONSTANT 


In order to see whether resistivity or dielectric constant was the better 
property to test for moisture in leather, a manufacturer of resistive test 
equipment was asked to construct a meter designed for leather, and a Mat- 
thews Moisture Meter was obtained in the laboratory. The Kavdel Com- 


pany (12) supplied a laboratory instrument designed to measure resistivity 


by comparison of the leather reading with a series of standard resistors. The 
measuring head consisted of two spring-loaded steel bars mounted parallel 
to each other, and the measurement was made by depressing the head against 
the leather surface until the head mounting came up against the leather. 





150 RAPID MOISTURE DETERMINATION 


\ side of leather was cut into 150 +4’’-square pieces, and these were then all 
carefully equilibrated to a certain moisture level. The equilibration was 


done by moistening, then wrapping the pieces in Saran wrap in groups of 10, 


and allowing the packs to mull for 24 hours. After equilibration, each piece 
was weighed and immediately measured by both the Matthews and Kaydel 
machines. The necessary correction for thickness was made, and the Mat- 
thews readings were corrected for this. No correction was made to the Kaydel 
readings. The samples were then all rewet to a different moisture level, 
reequilibrated, and finally reweighed and measured by both Matthews and 
Kaydel devices. Six different moisture levels were used ranging from about 
10°, to about 30°; moisture. After all the tests were completed, the samples 
were dried at 105° C. in a forced-draft oven for 24 hours and placed in des- 
iccators. After cooling, they were weighed to determine their true dry weight. 
From these dry-weight values the true moisture contents of each piece at 
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“ MOISTURE 


FIGURE 1 Scale reading of Matthews Moisture Gauge (high-frequency capacitance 
dielectric constant) versus true moisture (oven method) for 150 pieces of 
leather cut from same side after equilibration at various moisture 


leve Is 
Each reading corrected for thickness 
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each of the six moisture levels were calculated. These values were then 
plotted against both the Kaydel and Matthews scale readings. The results 


are shown in Figs. | and 2. 


20 


MOISTURI 


of Kavdel Moisture Gauge (d.c. resistance or conductivity 
noisture (oven method) for 150 pieces of leather cut from same 
equilibration t various moisture levels No corrections for 


\s can be seen, the dielectric constant method (Matthews) shows very 
large scatter at high moisture values and really becomes indeterminate at 
values above about 16°; moisture. At low moisture levels the sensitivity 
by the Matthews device is relatively low (the curve is flat along the moisture 
axis), although useful measurements could probably be made up to about 
16°; moisture. The resistance method (Kaydel), on the other hand, shows 
high sensitivity at the low moisture levels up to about 18% and then 


shows a leveling off at values above about 22°). Because of the smaller 


spread of the data and the high sensitivity at the low moisture levels, it was 


decided to do further work using the resistance principle and to try to modify 
the apparatus to increase the sensitivity at the higher moisture levels. 
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DEVELOPMENT OF D. C. RESISTANCE MOISTURE METER 


Through the cooperation of the manufacturer a modihed d. c. resistance 
circuit was developed which impressed a much lower voltage on the leather 
at the high moisture levels, thus creating less electrochemical action during 
measurement. Also the general scale from 10-40°;, moisture was made much 
more linear based on the data for resistance versus moisture content ob- 
tained in the first series of measurements. In addition the meter was made 
direct reading with internval calibrating circuits so that moisture readings 
could be read directly on a calibrated meter face. 

In order that measurements could be made rapidly on sides or skins in 
piles without having to remove the leather from the pile, a set of tongs was 
designed that could be slipped over the piece to be measured. The throat of 
the tongs was made deep enough so that any desired area of the piece could 
be reached with the leather flat on, or in, the pile. This first set of tongs was 
also designed so that measurements could be made between two electrodes 
on the grain side, two electrodes on the flesh side, or one electrode on the 
grain and one on the flesh side. A spring was mounted between the handles 


of the tongs to apply a relatively fixed pressure to the piece being measured. 


EFFECT OF CONTACT PRESSURE 


The effect of pressure between the electrodes was determined by making 
measurements at various moisture contents using increasing weight on the 
top electrode. It was found that the electrical resistance of the piece of leather 
decreased with increasing weight or pressure up to about 10 |b. and then level- 
ed off to a fairly constant reading as shown in Fig. 3. Since the electrode size 
used was 3 8’’ x 2’’, this indicated that a pressure of at least 15 lb. per square 
inch should be used between the electrodes to achieve stable results. This 
effect of pressure between the electrodes is not primarily a thickness effect 
that is, compression of the sample) but rather seems to be more closely 
connected with the establishment of proper contact between the surface of 
the electrodes and the leather. Thus it is important that the electrodes be 
parallel, that their faces be smooth, and that the pressure be reproducible 
from measurement to measurement. 


EFFECT OF THICKNESS OF LEATHER 


In preliminary studies with the first resistance meter it appeared that the 
thickness of the specimen had very little, if any, effect on the reading. This 
was carefully investigated with the new device, and the same general results 


were obtained. Two pieces of about 5-oz. side leather were carefully equili- 


brated in the same waterproof wrapper for 24 hours at about 25°; moisture. 
Then each piece was measured in the tongs, and the two pieces were measured 
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together in the tongs. The actual electrical resistance for the two preces 


together was about twice the resistance of the average of the two pieces taken 
separately. Since the resistance versus moisture scale is more than /ogarithmt 
in resistance, this /inear change in resistance with thickness has practically no 
effect on the moisture reading. To be more specific, the electrical resistance 
corresponding to about 25°; moisture for a 5-oz. leather 1s 470,000 ohms, while 
the resistance corresponding to 23°; moisture is 750,000 ohms. The change 
in resistance produced by doubling the thickness to 10-0z. leather at 25‘ 
moisture content would be to 940,000 ohms. This would read about 22.5‘ 


“- ( 


moisture on the meter. Thus, for practical purposes, the effect of thickness 
is small when moisture is being determined by the resistance method. On 
the other hand, doubling the thickness (without correction) using the capaci- 


tance method would give a value of about 12°; moisture instead of 25°; 
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EFFECT OF MOISTURE DISTRIBUTION IN LEATHER 


Using the tongs previously described (with 4 electrodes) it was possible to 
measure the rate of penetration and spreading of moisture in leather. This 
was done by measuring between the two electrodes on the grain side to get 
the “along the grain” result; by measuring between the two electrodes on 
the flesh side to get the “‘along the flesh” result; and by measuring between 
one flesh and one grain electrode to get the ‘‘through the leather’ reading. 
For a piece of leather fully equilibrated (mulled overnight in Saran wrap 


the three types of readings were almost identical, as would be expected. If 


a piece was wet up on the grain and flesh and immediately measured, the 
flesh and grain readings showed high moisture and the “through”’ reading low 
moisture, also as would be expected. Then, as the piece mulled in a water- 
proof wrapper the grain and flesh readings decreased and the “through” reading 
increased until at equilibrium all readings were equal. 

Some very interesting new information came from this series of tests, how- 
ever, in that the time required to reach equilibrium through the leather was 
less than 30 minutes, indicating that distribution of water through the thick- 
ness of the leather is a very rapid process. Why then do tanners invariably 
mull stock for staking for periods of about 24 hours? A very simple yet strik- 
ing experiment gave us the explanation for this commercial practice. A 4’ 
x 4"’ piece of leather was carefully moistened up to a line drawn on the piece 
on both the grain and flesh sides. The part of the piece on the other side of 
the line was left dry. The piece was then wrapped in Saran and mulled. After 
24 hours the original dry area of the piece was still almost as dry as at the start 
of the experiment up to within !4” of the line. Even after 1 week of mulling, 
equilibrium over the whole piece was not attained. Thus it is evident that 
moisture distributes laterally over the leather at a very slow rate, whereas it 
distributes vertically through the leather very rapidly. This result explains 
the long mulling periods used by tanners: they are trying to reach a more 
uniform moisture condition over the whole area, and this takes considerable 
time. It further points the way toward more efficient rewetting methods prior 
to mulling. The important objective of the rewetting should be the even dis- 
tribution of the water over the area of the piece, rather than a certain level 
of total pickup by the piece. Since the grain after pasting and even after 
paste washing is relatively nonuniform in wettability, it is suggested that 
carefully controlled spraying of the flesh side may produce a much more 
uniform moisture distribution over the area of the side or skin. 

The rapid distribution of moisture through the skin indicated to us that 
measurements both across the surface and through the piece would be im- 
practical for production use, and further that either a through measurement 
or a surface measurement should be satisfactory on a piece at equilibrium. 
We feel that a set of tongs measuring through the leather is the best practical 
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answer for measuring moisture in a pile of leather at staking but that a set 


of surface electrodes would be very useful for checking moisture on the pasting 


plates, for example. 
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CALIBRATION OF ELECTRICAL RESISTANCE VS. MOISTURE 


The information about the very slow distribution of water laterally through 


the leather also led us to a further precaution in the calibration of the elec- 
trical resistance scale by means of the oven method. It is absolutely essential 
that the calibration be done on a piece that is at complete equilibrium over 
its entire surface; otherwise the oven reading for moisture will not correspond 
to the reading taken at one small place on the piece with the tongs. To cali- 
brate the resistance scale to the true moisture scale, we carefully spread 
moisture as evenly as possible over the leather piece with a paint roller on 
both flesh and grain sides and then mulled for 24 hours in Saran wrap. We 
then weighed the piece and rapidly took several readings with the tongs in 
different spots on the leather. Later the piece was oven-dried, desiccated, 
and reweighed in order to calculate the true or oven-method moisture content. 
The curve for moisture content versus resistance is shown in Fig. 4 for the 
electrical measurement circuit later described. 


EFFECT OF TYPE OR KIND OF LEATHER ON READING 


Seven different leathers were equilibrated to various moisture contents 
and read on the device with the results shown in Fig. 5. With the exception 
of the stuffed leather they all fall along the same general curve within about 
+ 2°). from the curve. These data indicate that one general scale for moisture 
versus resistance should be useful for tannery measurements and that if for 
some reason precise results were needed, a calibration could be carried out on 
the leather in question. 


ELECTRONIC CIRCUITS 


In order to have a useful instrument for rapid measurements in the tan- 
nery, it was decided to try to linearize the resistance versus moisture function 
and at the same time to spread it out over four independent scales for easier 
reading. In addition it was decided to make the instrument portable for best 
use in the plant. 

The circuit used for the three highest resistance (lowest moisture) scales is 
shown in Fig. 6. Adjustment circuits are provided to take care of aging of 
the batteries and tubes in order to get the most useful life from both. The 
linearization of the function is accomplished by means of a diode (1N34 
shunt. All switches and terminal posts are constructed with extremely high 
insulation materials to prevent shorting when measuring the very high 
resistance values on the lowest moisture scale. Approximately 50 volts is 
impressed on the leather sample in these three lower moisture measurements. 

The circuit used for the high moisture (27-40°;) scale is shown in Fig. 7. 
In order to reduce polarization and electrochemical effects a much lower 
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5000 


3300 Balance 


Calibrate 


Leather 
Sample 


1800 3300 


from 


sed to ieasure moist ire content of Ik ither 


Notice voltage applied to leather is due entirely to small voltage 


ross 3300-ohm cathode resistor 


pote ntial is applied to the leather. The actual potential applied is the drop 
across the 3300-ohm cathode resistor, which at full scale on the meter amounts 
to less than 1 volt. It is this modification which made it possible to operate 
up to moisture levels of about 40°; instead of the leveling off at about 28°,, 


as shown in Fig. 4. 


[hese circuits then provide four scales of moisture on the same meter 
face ranging as shown below: 
Scale A 27-40°; 
19-279, 


14-19% 


USE IN THE TANNERY 


he commercial instrument, as finally developed, has been tested in tannery 


use for various purposes and found to give useful results in the following 
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operations for both average moisture and distribution of moisture over the 
side or skin 

after paste drying 

before staking after mulling 

after toggling 

after sawdusting 

at buffing 


at fnishing 


[he instrument cannot be used to determine moisture of leather at any 


part of the wet processing, however. When the leather is wet, the conductivity 


is de pe ndent upon factors such as 1onic stre neth, acidity, temperature, et¢ 


and is not related to moisture content. 


The scales of the commercial instrument are calibrated for 


an average 
leather, and if precise moisture results for a given type of leather were required, 


a separate calibration would have to be carried out in the tannery This 


should be done on preces that are uniformly equilibrated as described pre- 
viously. 


\t present the commercial instrument is being manufactured by 


\ tronics 
Ls \ ie, ’ SVivanlk 
| 1140 8 I \ C € Be hlehe Pe | 
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DISCUSSION 


Dr. Seymour S. Kremen: I think we all ought to congratulate Dr. Stub- 
bings for a splendid advance in instrumentation, particularly the use of the 
relatively low current method of measuring the resistance of the wet leather 
to avoid the problems caused by the high-current carrier in capacitor measure- 
ment or resistance measurement where you use a relatively large voltage. | 


think it is high time we tried to get tannery procedures on a basis of quanti- 


tative control rather than human experience and intuition. 

[ have two questions. One is about the question of contact resistance, 
where, in the resistance measurement, you say the thickness is not a terribly 
important factor in the calibration. In the capacitors’ measurement it 

The thickness of the dielectric is right in the capacitors’ 
formula. But contact resistance, depending upon the amount of moisture 
present and the type of leather, can be fairly important. I was wondering 
how you managed to solve that. 

The other question is about the reproducibility of a single measurement. 
If you make the measurement at the same place within a short time and 


repeat it several times, what kind of variation would you expect to obtain? 


Dr. Sruppincs: Well, in answer to the first question, there are really two 
problems involved. Contact resistance I do not believe is the major problem 
if, by contact resistance, we mean the effect at the inner face of the electrode 
on the leather, although that may be the fundamental one. 

What it resolves itself into is a pressure problem. The result will change 
depending upon the pressure with which the electrodes are applied to the 
sample. And the only solution we have for this is to provide a spring in the 
back of the tongs which applies approximately the same pressure to the 
sample each time. This is certainly not a good or quantitative proposition, 
but it is reproducible within a set of tongs. And since normally calibrations 
would be done with instruments in use, | think that it is probably adequate 
for tannery work. 


However, I don’t understand precisely what this pressure thing is. It may 
be a contact potential proposition, or it may be an actual moving of the 
fibers and thus a change in the mat which the electrodes are measuring. 

As to the reproducibility of a measurement, if we reproduce a single measure- 
ment on a single piece which is then equilibrated, then the reproducibility 
on the face is less than 0.1°7, of moisture—-provided someone does not change 
the pressure on the tongs. You can observe this for yourself. 1 brought some 
wet samples of different types of leather along with me, and you can see that 
if you put them in the tongs and let the tongs apply the pressure, you will 
get one result; while if you put them in the tongs and squeeze the tongs, you 
will get another result. So in this respect if anyone could devise a more reli- 
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able way of applying the same pressure all the time to the sample in a simple 
device, it would be a great improvement. It is about the order of 0.5-1°% if 


you squeeze the tongs. 


PRESIDENT Magser: Is there a drift observable? 
Dr. SruspinGcs: There is no drift in the low moistures ranging up to 27. 
In the high moisture ranges there is an observable drift if you leave it over a 


long period of time. Over a two- or three-minute period it is not at all large. 


Dr. Ernest R. Stein (Whitehall Leather Co.): Does the amount of fat, 


and do different types of fat, interfere with the measurement of moisture? 


Dr. Srussincs: For regular fatliquored production leathers we have seen 
no large differences. Stuffed leathers, however, do show a distinctly different 


curve from the standard fatliquored leathers. 


Dr. Buecuier (Rohm & Haas Co. Do you find differences depending 
on the chrome content of the leather? 


Dr. SrusBINGS: We don’t know. The leathers we have tested do vary in 
chrome content but not over an extremely wide range. They vary maybe in 


( 


the order of 2-3.5¢,. If we went over, say, a 1-10°) range, we might see a 
difference. 

However, we must remember that what we are talking about is leathers 
that have already been w ashed after the hnal fatliquoring and dried on the 
pasting plates, or tunnel-dried, and which do not contain a large quantity of 
ionic salts such as wet leather would in processing. This is not applicable in 
any sense to wrung-out blue stock or anything of that sort, nor is it applicable 
toa cured stock with a high salt content. It will not work for that. It will 


only work on leather after it has been essentially washed fairly free of salts. 


Dr. KREMEN: Have vou, or has anybody else, tried it for a normally loaded 
salt leather? 


Dr. Sruppincs: No, we have not. I don’t know what would happen. 


RicuarpD N. Jones (A. C. Lawrence Leather Co.): Is this instrument com- 


mercially available, and if so, what is the price on it? 


Dr. Srupsincs: Well, this particular instrument was built, as I say, by 
this company specifically for this project and for this purpose. At the time 
it was built we had six built for tannery work. The price on the instruments 
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at that time from the company was of the order of $400. This does not in- 
clude the tongs that are with it. These were made locally in our area. 

I cannot guess what a final production model would cost. | would feel that 
if it were going to be produced commercially, certain modifications should 
be made to it. And whether or not they are willing to produce it at a price 


that will meet the tanner’s needs, | do not know. I| am trying to find thi 
out right now. 


Dr. L. SELIGSBERGER (Quartermaster R & D Command): | wonder whether 
such an instrument can be developed to measure the moisture on one side 


of the leather—whether you absolutely need tongs? 


Dr. STt BBINGS: We have done this. Our first instruments were built with 
paired electrodes—with two electrodes in each head, independently coming 
back to a switch so that we could measure moisture across a surface or through 
the leather. This was an interesting instrument, since it gave us some in- 
formation about the difference of rate of penetration of moisture in the leathe: 

Our conclusion, however, was that in normal practice this was not as re- 
liable as measurement through. Consequently, our final design employs 
measurement through the leather with the electrodes. However, you can 
measure on the surface, and as far as | can see, if you are willing to calibrate 
an instrument based on this principle, it ought to work. The difficulty would 
be that you would have to know, just as you do with this, the conditions of 
equilibration of the sample. If a sample were wet, let us say to 28°, moisture, 
and then allowed to air-dry from the surface, you would begin to get entirely 
different results with the surface electrodes measuring the moisture than 
with the electrodes through the leather. These provide some interesting 
information, as a matter of fact, in terms of rates of drying. 


GeorceE A. Butz (Endicott-Johnson Corp.): [| would like the maximum 
and minimum that you could use this for. I realize that there are problems 
in the wet processes, but | am thinking of applications like mulling in shoe 
factories. How high can you go, and how low, and still be within 1°; of mois- 
ture or, say, 2%? 

Dr. Stusppincs: If we say calibrated to the particular leather, then we 
can say 1%. Now, we can go from 9°; moisture to about 35°; moisture. 


( 


You cannot go higher. 
Mr. Butz: You cannot go higher? 


Dr. StussinGcs: I do not believe so. Something happens above 35° which 
is not the same thing. Above 35°; you have free water in the leather. It is 
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not bound to the fiber, and the results then become a flat line in terms of 
conductivity because you are simply measuring the conductivity of the salts 
dissolved in that water, and that is not what you are trying to do. 


Mr. Burz: And you cannot go below 9°; for the same reason? 


Dr. Sruppincs: This is true of practically any instrument. If you go 
below 9°,, it will require specialized conditions of measurement. It is not 
the problem of the instrument but the problem of the air and conditions 


around the instrument. You see, 9°; moisture is approximately a resistivity 
of 500,000,000 ohms. As soon as you get up in ranges like this and above, 
moisture in the air will give you a leakage path that is greater than the leak- 
age path through the leather. So you would have to do this under peculiar 


circumstances to make it work. 


Dk. KkEMEN: Apropos of Dr. Seligsberger’s question, if | remember that 


meter, it had a leather bedplate 


Dr. SrusppinGs: The original meter we actually used was a probe that went 
down on the metal plate , the metal plate being one electrode and the probe 
containing the other electrode \ny method of establishing an electrical 
path across the leather or through the leather is readable by this type of 
measurement. The conditions of the probe are more or less up to the imagi- 


nation of the user. 


One particular application that has been made of this, that I know is in 
use in production, is the measurement of the moisture during mulling in a 
shoe factory, where they need a very rapid measurement of the mulling 


moisture. And this has been used with modifed probes to do the job. The 


electrodes fit a very small sample and are applied from one side only. 
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ABSTRACT 


Hides and skins as received in a tannery are contaminated with 
bacteria, and the reduction in salt content after soaking makes them 
susceptible to degradation. The conditions used for enzyme unhair- 
ing also favor the growth of bacteria, a factor ignored by some in- 
vestigators. 

Of a number of disinfectants studied, several were found to control 
bacterial growth at concentrations which were not harmful to the 
hair-loosening enzymes. 

Although the unhairing solutions were not sterilized, there was no 
apparent damage to the hide, no putrid odor, and no change in the 
unhairing action, if the bacterial population was kept under about 
100 million per ml. 


Hom X 
INTRODUCTION 


Although the use of enzymes for loosening the hair on hides and skins has 


been advocated for at least 50 years (1, 2), little attention has been paid to 


the possible role of the microorganisms which develop in the liquors. Al- 
though disinfectants have been and are used routinely in the commercial 
application of enzymes for unhairing (2, 3), it seems very likely that many 
of the results reported were affected by the bacteria present in the unhairing 
medium. Many workers fail even to mention bacteria, and some (4) have 
expressed the belief that the results of others were influenced by bacterial 
contamination. 

Numerous workers have studied the “‘abnormal” bacteriology of hides to 
seek the causes of various troublesome defects. Others have indicated the 


large variety of organisms to be found on salted hides and skins. Anderson 


st. | M 
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5) was more concerned with the so-called normal flora; he tested a number of 
proteolytic strains in pure culture but found that only the aerobic spore- 
formers could digest hide substance, which we (6) have also confirmed. How- 
ever, he made the interesting observation that most of the strains tested 
caused complete loosening of the hair (after 3 days at 37°C.). Since any 
organisms originally present could readily be carried over with the hides, it 
is important that they be controlled in the enzyme liquors. 

Early in our studies of enzyme unhairing (7) a preliminary investigation 
of some suitable disinfectants was made, and as a result, phenylmercuric 
acetate was routinely used in our unhairing solutions. Later we included 
BSM-11, which also contains phenylmercuric acetate. Shuttleworth (8 
had recommended zinc or mercuric chloride, among other materials, from a 
comparative study of soak disinfectants. In a recent study of bactericides 
for use in sheepskin soaks, Richardson (9) tested a number of materials by a 
laboratory screening method. Phenylmercuric chloride and several silico- 
fluorides, among others, were found to be effective, while 2-naphthol was not. 
He noted that bacterial counts ranged from 100 million to 100 billion per 
ml. in soak waters from packs showing damaged pelts. 

When larger-scale tests were started, it was found that if hides were soaked 
with inadequate amounts of disinfectant, the bacterial population built up 
to the point where the disinfectants we were using could not control their 
growth during the enzyme treatment. { ndet these conditions extremely 
putrid odors often developed, and extensive hide damage sometimes occurred. 


lancous (10) has found a Clostridium sp. in salt-cured hides which produces 


a potent collagenase This or other collagenase-producing bacteria were no 


doubt responsible for the hide damage. With proper soaking conditions the 
disinfectants we used controlled growth satisfactorily. 

In an effort to throw light on the problem of inconsistency of hair-loosening 
results a study was made of the bacterial populations of a large number of 
enzyme unhairing liquors. The results are reported here. 


MATERIALS AND METHODS 


Enzyme lhe enzymes used were mostly commercial products. They are 
listed with their biological sources and suppliers in Table I. 


{ntise pt The antiseptics, their composition and suppliers, are shown 


mn lable II. 


Hides.-Vhe hides were obtained from the M. A. Delph Company, Indi- 
anapolis, Indiana. Immediately after flaying they had been fleshed, dema- 
nured, and brine-cured. Before use they were washed in a large drum for 1-2 


hours and drained 
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Protease L. 56-D 
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HT Concentrate 
1903 


Bromelin 


Mersolite-& 


BSM-11 


Dowicide B 
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TABLE | 


ENZYMES USED 


Bacterium 
Bacteriu i 
» 

Papaya 
Streptomyces 
» 
Pancreas 
> 
racterium 
. ‘ 
xacterium 
, 
Bacterium 


Pineapple 


TABLE II 


DISINFECTANTS USI 


Phenylmercuri 
acetate (PMA) 97.5‘ 
10°, Phenylmers 
acetate, 50°), potassiun 
2, 4, 6-tric hlorophe nate, 
undis« losed solve ts 
Sodium 2,4,5 
trichlorophenate 

Pine oil, cresols 
orthopheny! phenol, 
penta-chlorophe iol, 
)-naphthol 


NaeSel Ms 


2-naphthol 


DEPILATION 


Rohm & Haas 
Philadelphia, Pa 
Wallerstein Co 

New York, N. \ 
Nutritional Biochemicals 
Cleveland, Ohio 
Institute of Microbiolog 
New Brunswick, N. ] 
Viobin Corporatio 
Monticello, Il 

Pabst Laboratories 
Milwaukee, Wisconsi 
Takamine Laborator 
Clifton, N. J 

Takamine Laborato 


( lifton, N | 


I ikamuine l abor itor 


Clifton, N. J 


F. W. Berk, In 
Wood-Ridge, N. J 
Buckman Laboratori 
Memphis, Te 
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FIGURE 1 Stainless steel unhairing vat. See text for description. 


Unhairing procedure._-The enzyme and additive material under test were 
dissolved in water and placed in either of the two outer sections of a stainless 
steel rocker unhairing vat shown in Fig. 1. The center section of the unit 
contained water and served as a temperature control bath. The water was 


continuously circulated by pumping out at the top and in at the bottom. 
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A 1000-watt heater in the bath, connected through a thermoregulator, main- 
tained the temperature at the desired point. Hide pieces consisting of bend 
and belly or shoulder portions, weighing about 6 to 8 kg., were suspended in 
the vats. Stainless steel rods were tied to the lower edges of the hides to 
keep them vertical during rocking. The vats contained 35 |. of solution, 
making the hide-to-solution ratio about 1 to 5. The hides were rocked at 
least part of the time they were in the solution, at the rate of 50 cycles per 
minute with a 4!4"’ stroke. After 20-24 hr. at 30°C. hair looseness was judged 
by the thumb test and by unhairing with a beam knife. After unhairing, 
the hides were examined for defects. 


Estimation of numbers of bacteria.—-Plate counts were made by a standard 
procedure using Bacto nutrient broth containing 1°; NaCl, 0.3°7 glucose, 
0.1°%, Bacto yeast extract, and 2°; Bacto agar. Appropriate dilutions of 
samples were made in sterile 1°; saline. When phenylmercuric acetate was 
present in the enzyme solution, 0.1°; sodium thioglycollate was added to the 
dilution blanks to counteract this disinfectant carried over in the inoculum. 


EXPERIMENTAL 


The bacterial population of an enzyme unhairing liquor would be the result 
of the growth of organisms added with the hide, the water, and the enzyme. 
Table II] shows the numbers of viable bacteria present in some of the enzyme 
preparations. It is evident that viable bacteria would supply a heavy inocu- 
lum to the unhairing liquors. The cells present in the preparations containing 


a high number of bacteria were found to be mostly in the spore form. Under 


TABLE Il 


NUMBERS OF VIABLE BACTERIA IN ENZYME PREPARATIONS 


Plate ( 
\ir-Dr 


Protease L306 Viokase 
Protease L305* Bromelin 
Protease | 56-D Protease 15 


Concentrate 


HT Proteolytic 110 
HT Proteolytic 3 as $511-3 
HT Proteolytic 416 


HT Proteolytic 19-20 
HT Concentrate 4903 
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the conditions used for unhairing, these spores germinated in a few hours and 


built up to about 300 million bacteria per ml. within 24 hr. The question 


naturally arose as to whether these bacteria, which were presumably the 
same culture which produced the enzyme, would contribute to the depilatory 
action of the liquor. Several laboratory tests were run with Seitz-filtered 
HT Proteolytic 3 enzyme. Typical results are reported in Table IV. It is 


TABLE IV 


THE EFFECT OF REMOVING BACTERIA ON THE HAIR-LOOSENING 
ACTIVITY OF HT PROTEOLYTIC 


None 276,000 $00,000,000 Very good 
0 O45 106.000 3,.870,000* Very good 


0.045 70 3,000,000" Verv good 


clear that hltering out the viable cells did not decrease the unhairing action 
of the enzyme preparation; nor did allowing them to develop increase it. 
The fairly high counts which developed in the solutions containing phenyl- 
mercuric acetate were due to a Pseudomonas sp. originating from the hide. 
Chis organism appeared fairly frequently in the unhairing liquors. It was 
isolated and found to be about six times more resistant to the disinfectants 
than the remainder of the population. It produced a characteristic aromatic 
odor but did not exert any hair-loosening action when hide was placed in a 
whole broth culture. Furthermore, it did not produce any detectable effect 
when present in the enzyme unhairing solution. 


The relative effectiveness of several disinfectants was demonstrated in the 
following tests: Hides were placed in 35 |. of 0.1°% HT Proteolytic 110 solu- 
tion in the unhairing vat. The disinfectants and their concentrations as 
percent in solution are shown in the graph (Fig. 2), plotted against the cor- 
responding bacterial count at the end of each test. After 21 to 23 hr. of con- 
tinuous rocking at 30°C., the hides were removed and unhaired on a beam. 
Che ease of unhairing was rated as very good (VG), good (G), or fair (F) and 
is shown on the graph. After the loss in volume (about 3 |.) was restored with 
fresh solution of the same composition, other hide pieces were then treated 
with the same liquor and evaluated as before. Note that all the counts re- 
mained within the 100 million range. 
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DAYS OF CONTINUOUS USE 
Numbers of bacteria in a continuously used enzyme unhairing solution. 
The enzyme was HT Proteolytic 0.147, and the disinfectant BSM-11, 0.1%. 


The letters in the bars refer to ease of unhairing. G good, F fair, and 
P poor. 
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In another experiment an enzyme unhairing solution (0.10% HT Proteo- 
lytic 110) was preserved with 0.1°; BSM-11 and reused daily for 11 consecu- 
tive days. Solution lost by removal of the hide was replaced each day with 
fresh solution before adding another hide. The results of tests for hair loosen- 
ing and bacterial numbers are given in Fig. 3. In this series the counts were 
controlled within a range of 40 millon, despite the frequent introduction of 
more organisms and nutrients 


DISCUSSION OF RESULTS 


The results given in Table II] show that the bacterial counts of enzyme 
preparations vary widely \s would be expected, the bacterial enzymes con- 
tained the highest numbers of viable cells. They varied between 11 and 880 
million per gram of air-dry material and would obviously produce higher 


initial counts in the unhairing solutions. 


The numbers of bacteria developing in such liquors can be quite easily 
controlled by the use of common inhibitors as shown 1n Figs. 2 and 3. BSM- 
11 at 0.16, concentration held the population below 40 million per ml. for 
11 days of continuous use. All the disinfectants tested held the count below 
100 million per ml. for two days, whereas without disinfectant the count 
reached 325 million in 24 hr. No evidence of the enhancement of hair-loosen- 
Ing action by bacteria present in the unhairing solutions could be detected. 
Although some of the results given in Fig. 2 seem to indicate an increase in 
hair loosening with increasing bacterial numbers, this is probably a coincidence 
due to hide variation. Data from eight other experiments, with widely 
varying degrees of control, do not show any correlation of hair loosening with 
bacterial numbers (Table V 


Under the conditions of these tests, no damage to the hides could be de- 
tected even when the bacterial count reached 325 milhon per ml. of solution, 


as was the case in the control. 


The lack of uniformly good unhairing in the test reported in Fig. 3 is prob- 
| £ I 


ably due to the low concentration of enzyme used. One-tenth percent of 
this enzyme ts a border-line concentration. Some hides unhair satisfactorily 
at this level, and some do not. If sufficient enzyme had been used (0.157 to 
0.2, ), it is believed that the unhairing would have been satisfactory. Our 
primary objective was to detect any differences due to the bacteria present, 


rather than to produce consistently good unhairing. 


\s pointed out earlier, it is well known that if bacteria are allowed to grow 
unchecked, they may damage hide substance. These results indicate, how- 
ever, that if reasonable precautions are taken to keep a large population from 
developing at any step in the processing, no trouble should be experienced 


with bacteria in a short enzyme unhairing process. 





INFLUENCE OF BACTERIA ON ENZYME DEPILATION 


TABLE V 


RELATION OF BACTERIAL COUNTS IN ENZYME LIQUORS 
rO HAIR LOOSENING 


4,400 air 


0.2 


700d 


24,000 au 


55 700d 


18,000 


100d 
34.000 700d 
12,600 s00d 
1,410 700d 
$7,000 00d 


160 00d 


351,000 


100d 


320,000 | 


70001 


24 700d 

156 Good 
115,000 Fair 
283,000 Fair to poor 


$700 (,00d 


33,700 Good 


28,000 a ood 


Good 
7,200 Very good 
11.9 Very good 


It is interesting, and possibly commercially significant, that an enzyme 
solution could be reused so many times. It appears that if a higher concen- 
tration of enzyme had been used in our test, good hair loosening would have 
been maintained throughout the entire period. 


SUMMARY 


If bacteria are allowed to grow unchecked in enzyme unhairing liquors, 


the hides may be damaged severely. Common disinfectants in moderate 
amounts will control the growth. If the bacterial numbers are held within 
about 100 million per ml., the hide substance is not digested. In these tests 
large numbers of bacteria in the unhairing solution did not increase the hair- 
loosening action. 
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Asociacié6n Argentina de los Quimicos y Técnicos de la 


Industria del Cuero 


We are glad to announce the formation of the Asociacién Argentina de los 
Quimicos y Técnicos de la Industria del Cuero by the leather chemists and 
tanners of Argentina. Their address is Calle Belgrano 3978, Buenos Aires. 
They have also begun the publication of a journal which is available for the 
equivale nt of 150 Arge ntine pesos a year. We are glad to agree to their sug- 
gestion that We exchange journals 


Dr. Ernesto Mezei, the author of a book on quebracho, is president of the 
\ssociation. Dr. Carlos Durlach 1s vice-president; Dr. Jorge R. Camilli, 
secretary; Ing. Carlos Buhler, prosecretary, and Ing. Francisco Grunwald, 
treasure! 


[heir association is a member of the International Union of Leather Chem- 
ists Societies. An invitation has been extended to them to take part in the 
meeting of the International Union in Washington, D. C., August 20 to 25. 


We congratulate them upon the formation of their association and wish 


them every success in the application of chemistry to the production of leather. 


PROCEEDINGS OF 1957 1.U.L.C.S. SYMPOSIUM 


The Italian Association, in conjunction with the Leather Experimental 
Station of Naples, has printed a booklet containing the proceedings of the 
Symposium in Leather Manufacture which was held during the 5th Con- 
ference of the 1.U.L.C.S. in Rome, 1957. Each discussion is in the language 
of the spe aker. 


This booklet 1s obtainable from the 
Stazione Sperimentale Industria Pelli 


Via Poggioreale, 39 
Napoli, Italia 


lhe price is Ital. Lire 1,000 or its equivalent in any other currency. 
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ALCA-ASTM JOINT COMMITTEE ON LEATHER 


December 8-0, 1061 


Sheraton Atlantic Hotel 


New York, N. Y. 


The subcommittee and section meetings began at 10 a.m., December 8, 


Joseph R. Kanagy 


William N. Wacker 


Joseph Naghski 
Edward T. Steiner 
Charles F. Dudley 
Robert Shaw 

C. Paul McKee 
M. H. Olson 

N. Clifford Benrud 
M. M. Baldwin 

E. M. Filachione 
F. P. Luvisi 

M. Bailey 

R. M. Lollar 

G. L. Leithauser 
J. W. Zimmerman 
Lee P. Witnauer 
B. L. Lewis 
Samuel F. Etris 
R. L. Young 

G. H. von Fuchs 


Charles W. Mann 


R. G. Ashcraft 
Robert Stubbings 
William T. Roddy 
Shu-Tung Tu 

H. Haemisegger 


and continued until 3 p.m., December 9. A list of those in attendance and 
the detailed minutes follow. 


Mitton BaILEy 


Secretary 


Attendance List 


National Bureau of Standards 

John R. Evans & Co. 

Eastern Utilization Res. & Dev. Div. 

Quartermaster R. &. E. Center 

Dow Corning Corp. 

Rohm & Haas Co. 

International Shoe Co. 

Minnesota Mining & Mfg. Co. 

S. B. Foot Tanning Co. 

Battelle Memorial Institute 

Eastern Utilization Res. & Dev. Div. 

Eastern Utilization Res. & Dev. Div. 

U.S. Navy Research & Development Facility 

Armour Leather Co. 

General Motors Corp. 

General Motors Res. Div. 

Eastern Utilization Res. & Dev. Div. 

Olson Testing Machine Co. 

ASTM 

International Shoe Co. 

Consultant 

Lowell Technological Institute 
Research Foundation 

Endicott Johnson Corp. 

The Milwaukee School of Engineering 

Tanners’ Council Research Laboratory 

United Shoe Machinery Corp. 

Newark Leather Finish Co. 
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ADVISORY COMMITTEE 


The Advisory Committee met at 11 a.m., December 9, 1960. The follow- 
ing members were present: R. G. Ashcraft, M. Bailey, M. M. Baldwin, S. F. 
Etris, J. R. Kanagy, B. L. Lewis, R. Stubbings, and R. L. Young, Jr. 


Mr. Lewis reported that his committee did not have an opportunity to 


formulate the necessary changes in the by-laws. 


Because of the difficulty experienced in getting accommodations in New 
York without a guarantee of a minimum number of room reservations and or 
luncheons, it was decided to hold the next meeting at the Benjamin Franklin 


Hotel in Philadelphia on March 14-15, 1961. 


There was considerable discussion about the apparent decline in member- 
ship attendance at these meetings. Several possibilities will be explored to 
increase attendance and to recruit new members. We could use more members 
to represent tanners and consumers (shoe manufacturers, military procure- 
ment, etc We will try to get more publicity for the activity of the group 
and investigate the possibility of having the meeting coincide with some other 
group or associations with related interests. 

In conjunction with the meeting of the International Union of Leather 
Chemists Societies in Washington, D.C. on August 20-25, 1961, we were ap- 
proached by Dr. R. G. Mitton, Chairman of the International Union on 
Physical Testing for a joint meeting preceding the Congress. The meeting 
will be held on Saturday, August 19, 1961, and all committee chairmen are 
invited to attend. This will be an excellent opportunity to discuss the Euro- 
pean and American aspects of physical testing methods. In order to orient 
oul membership we will ask Mieth Maeser to review the activity of IUPTC 


at the last Congress that he attended at Munich, Germany, in 1959. 


J. NaGusk1 


SUBCOMMITTEE AND SECTION REPORTS 


Subcommittee |. Nomenclature, Definitions and Applicability. 
Subcommittee | met on Friday, December 9. Doctors Lollar and Filachione 
were present, while the other three members were absent. No methods were 


presente d to the subcommittee . no action was taken. 


It was pointed out that data presented during the meeting of the Joint 


Committee on Leather to the Deterioration Section disagreed on the repro- 


ducibility statement contained in the Spray Rating Test Method which had 
been previously approved by the Joint Committee. While more data are 


being secured by the Deterioration Section this disagreement was called to 
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the attention of the Water Resistance Section for consideration and clarih- 


cation prior to the recommendation that the tentative method be made official. 


It was also pointed out that in those methods where the report of results 


takes the form of ordinal or scalar values, the use of standard deviation as a 
measure of precision is inappropriate. However, the sections were urged to 
secure some numerical data on the reproducibility of these ordinal or scalar 
values. Emphasis should be placed on the laboratory-to-laboratory vari- 
ability in the results, skin-to-skin variability in the results, and, where possi- 
ble, the within-skin variability. While this will not require elaborate statis- 
tical analysis, some statement along these lines will aid a person unfamiliat 
with the method to interpret his results. 


The sections were asked to consider terms which might need definition in 
the dictionary. It was pointed out that the original dictionary had been 
amended by the inclusion of three definitions pertaining to water resistance. 
\ dictionary reprinting may, therefore, soon be in order, and it might be well 
to try to make such additional changes as soon as possible. 


It was pointed out that the method on the flex testing of upholstery leather 
developed by Section V had been approved by Subcommittee I as the March 
17-18, 1960, minutes record. Hence, this method is in the hands of the 
Editorial Committee and is not on the agenda of Subcommittee I. 


R.2M. Lotiar 


Chairman 


Subcommittee II. Sampling and Conditions for Physical Test- 
ing.—No report. 


Subcommittee III. Physical Testing. 


Section 2. Physical Dimensions.—-The Physical Dimensions Committee 
did not meet as a subcommittee but reported instead to the General Assembly 
of all subcommittees. In connection with requests, the Physical Dimensions 
Committee is being reconstituted to study (1) factors relating to the de- 
velopment for measuring thickness of soft glovey-type leathers, (2) means 
for resolving apparent discrepancies in thickness values as measured on the 
Woburn and Randall Stickney thickness gauges, and (3) the practicability of 
“snapping” rather than releasing gently the presser foot of the Woburn 
gauge to conform with trade practice. 


Two governmental and one commercial testing laboratories have offered 


to work on the committee. Representatives of the leather manufacturing 
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industry which were instrumental in the initiation of the program are being 
solicited, but so far without success. 

Data obtained thus far indicate real differences exist in thickness values of 
leather depending on whether a Woburn or a Randall Stickney gauge is used 
and whether the gauge foot of the former is dropped or lowered gently on the 
leather. 

The General Assembly recommended further interlaboratory _ testing, 
and on the basis of the data the subcommittee will propose possible methods 
modification at the next joint meeting. 


E. T. STEINER 


(.hairman 


Section 3 Tensile Propert 


1. Methods were discussed, and minor changes will be made in the 


methods that will clarify their meaning. 


2. Extensive testing was done at two different speeds of the testing machines 
to find out whether our methods could adopt the speed of machines used in 
methods by the International Union. Data for the test speeds of 4’’ per 
minute and 10’’ per minute show no significant difference. It was approved 


that both speeds be included in the methods. 


3. The size and type wire used in the stitch tear, two-hole method will be 
studied. Tests will be made on three different diameter wires and on hard 
and soft types. A government specification FF-C-436a, Clips, Paper refers 
to clips that are normally used and are available in all laboratories, and they 
are Type I- Gem-pattern, Size 1. - Large, Class A. - Heavy Duty, Class B, - 
Light Duty. The specification diameter range is .036 (+ .001) and .04 (+ 
OO1) and the method requires .038 (+ .001). If there is no significant dif- 
ference, the diameter of the wire will be set as .038 (+ .003). This Specifica- 


tion FF-C-436a on the wires will be cited in the method. 


$. The testing program to secure data on the precision of the method is 
nearing completion. When the data are complete and statistical evaluation 
is accomplished, a statement of precision and accuracy will be written into 
the method. There is good correlation between two laboratories that are 
doing the testing, and the differences are not significant. We may be able to 
have a few methods before the general committee by the next meeting. 


R. L. Younc 


Chairman 


Section 4. Measurement of Water Resistance-—One tentative method, 
D1815-60T, Water Absorption (Static) of Leather, has been published by 


the ASTM. 
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The Spray Test Method for Garment Leather is ready for submission to 
the Editorial Committee. 


The two methods for Dynamic Water Resistance (Maeser and Sylflex) 
are also ready for the Editorial Committee. The statements regarding sig- 
nificance and precision were cleared at the last meeting, and we have now 
resolved various comments and suggestions which were submitted by com- 
mittee members. 


Dr. Kanagy presented data on the static water absorption obtained in an 
interlaboratory test on seven different types of leather by both the Kubelka 
method and D1815-60T. The committee decided not to consider the Ku- 
belka method further, since no advantage in precision could be gained and the 
apparatus is fragile and expensive. These data are to be presented to /4LCA 
for publication for use as future reference. 


Some difficulty has been encountered in the interlaboratory test on the 
dynamic water resistance of heavy leather. We expect that this may be clear- 
ed by the time of our next meeting. 


R. G. ASHCRAFT 


Chat rman 


Section 5. Surface Characteristics. 


\ revision of the Tentative Method for Cold Crack of Upholstery 
Leather was approved by the section to allow the sample to be taped 
together with pressure sensitive tape as well as with staples. This 
revision will be submitted to the Applicability Subcommittee, etc. The 
section considered a further modification of the method to allow the 
samples to be kept in the chamber between readings and decided to 
hold up a decision on this until further data were available. 


Tentative Method for Flex Testing of Finish of Upholstery Leather is 
now in the hands of the Editorial Subcommittee awaiting action. The 
Subcommittee on Applicability requested further data on reproducibility 
before the method can be considered more than tentative. 


Lightfastness. A new series of tests is being planned to iron out dif- 
ferences between South Florida exposures and fadeometers resulting 


from the first series of tests. The section also decided to publish the 


results of these tests provided each of the participating companies agreed. 


Crock Test. Section agreed on definition of ‘‘crock”’ as being the trans- 
fer of colored material from the leather to the test material. The 


question of evaluation of the results will be studied in relation to various 
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standard scales. Mr. McKee will write a proposed general method 
based on the AATCC Crockmeter with the necessary modifications which 


will be circulated to the section. 


Scuff Test. Various methods of test are under discussion and prelimi- 
nary results have been studied by section. A second series of tests using 
pendulum scuffers, Taber abraders, turntable and needle, etc., will be 


conducted using some samples of the scuff-resistant leathers. 


ROBERT STUBBINGS 


Chairman 


I. Perspiration Project Mr. Roddy discussed several methods of exposing 
specimens to the perspiration solution. It was recommended that a flexing 
technique be used. Mr. Roddy will prepare the Perspiration Test Method 
in ASTM form for review by the section. 


Il. Dr Cleanin Prove 


\. Mr. Olson discussed the results of an interlaboratory test program 


Dow Corning and Minnesota Mining). It was concluded: 


1. The temperature of dry cleaning between 70°F. and 90°F. 


does not appear to influence the results. 


Preconditioning at 50°, R.H. and 90°7 R.H. may have a 


slight influence on leather response. 


The spray rating method of measuring leather response is 


subject to wide variation. 


Specimens used in the evaluation will be sent to Jerry Ashcraft for 
spray rating determination. This may give a clearer picture of the 
expected variability of the spray rating method of test. 


\ second interlaboratory experiment involving a larger number of 
samples will be undertaken. Maynard Olson will secure six skins. 
Che dry cleaning will be conducted at room temperature, and the 


preconditioning will be at room temperature. 


I1l. Laundering Project.—-A report by Mr. Fein on an interlaboratory test 
was read by Dr. Filachione. The laboratories involved were Walreco, Dow 


Corning, and Eastern Utilization Research and Development Division. 
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The use of the gray scale to determine color loss of the leather gave reason- 
ably good agreement between laboratories. 


\ method of test will be prepared based upon the interlaboratory test 
data. This will be submitted to the section for comment. 


IV. Heat Stability Project.—-It was concluded by the committee that the 
twelve lots of leather purchased in early 1959 were satisfactory substrates 
for additional accelerated aging experiments. Mr. Mann cited work which 
indicated that under normal storage conditions most leathers do not de- 
teniorate. 


V. Miscellaneous.—The committee was requested to comment on a com- 
munication from Dr. Clara Deasy of the Tanners’ Council Laboratory to 
the ALCA, regarding the elimination of Spore Culture No. 9 from the ALCA 
Method LI, Resistance of Leather to Growth of Fungi. The section moved 
to inform the ALCA that in view of the evidence presented by Dr. Deasy, 
and the experience of several of the section members, it is recommended that 
Spore Culture No. 9 be eliminated. 


It was further suggested that the committee chairman prepare Method LI 
for submission as an ASTM method of test. 


CuHarRLes F. DupDLey 


Chairman 


Section 10. Miscellaneous Physical Properties—-The section chairman 
reported evaluations carried out on the Navy’s Universal Leather Tester on 
matched treated and untreated sole leather samples showed that butyl 
treatments substantially improved abrasive resistance and water resistance 


of the leather. Moreover, leathers commercially treated by the hot dip 


butyl process performed better than solvent-treated leathers. 
The development of an upper leather visual evaluation system and a new 


shrinkage temperature device for measuring shrinkages above 100°C. was 
also reported. 


Mitton BaILey 
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Subcommittee IV. Research. Attendance included the following 
subcommittee members: 


R. G. Ashcraft W. T. Roddy 

Milton Bailey G. H. von Fuchs 

N. C. Benrud L. P. Witnauer 

J. R. Kanagy M. M. Baldwin (Chairman 


C. W. Mann 


and visitors: 


C. F. Dudley M. H. Olson 
KE. M. Filachione 2. ey ee 
Jose ph Naghski 


The current practice of scheduling discussion of the activities of specific 
sections in meetings for general committee attendance was discussed. One 
section meeting of this type scheduled for this session did not materialize 
because of insufficient attendance. If such meetings are to be held in the 
future they should be given more emphasis. With respect to content of meet- 
ings of this type it was suggested that a particular activity of the section be 
highlighted rather than attempting to review all of the section’s activities. 
It was also suggested that if a specific activity has resulted in suitable infor- 
mation for preparation of a formal paper, such a paper should be presented 
at an ALCA or ASTM meeting rather than at a Joint Committee on Leather 
meeting. Also it was suggested that topics such as a discussion of “‘synthetic 
leathers” be considered. It was the consensus that the subject of these gen- 
eral discussion sessions be brought up for consideration at the general com- 
mittee meeting. It was suggested during the Advisory Committee meeting 
that Mr. Maeser be asked to talk at our next meeting on the international 
meeting in Munich. 


Mr. Roddy reported on his work with the Cenco-Fitch method for measuring 
the heat conductivity of leather. The results obtained with this method 


indicate that it warrants consideration by a pertinent section for development 


as a standard test method. It was suggested that the Miscellaneous Proper- 


ties section take this under consideration, and Mr. Roddy will send a summary 
of his work to Mr. Bailey 


Work on an abrasion test for sole leather was reported by Mr. Bailey and 
Dr. Kanagy. Mr. Bailey’s work, in which he used a modifed tap tester, is 
to be reported on more extensively at our next meeting, since there was 


appreciable interest in the development of a method for measuring sole leather 
abrasion properties 
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The organization meeting of ASTM Committee E-18, Sensory Evaluation 
of Materials and Products, was reported on by Dr. Naghski; Dr. Tu, who 
also attended the meeting, made some additional comments. Since the work 
of E-18 may be pertinent to some of our interests, we plan to keep in touch 
with their activities. Mr. Roddy indicated that he and Dr. O’Flaherty are 
planning to attend the next meeting of E-18, which is to be held in Cincinnati 
on January, 1961. 


There was some general discussion of the meaning of tests on leather to the 
consumer industries and of their need for new methods. It was suggested 
that a questionnaire be devised to try to determine consumer industry inter- 
ests in leather testing. Mr. Mann agreed to prepare, with the help of various 
committee members, a draft of a questionnaire for consideration at our next 
meeting. 


M. M. BaLpwin 


Chairman 


Subcommittee V.—Editorial.—-No meeting. 


ABSTRACTS 


The Importance of Substances with Active Charges in Retanning 
Chrome Upper Leather. G. Otto. Das Leder, 11, 217-22 (1960) —Chrome 
retan leather should have a mild, full feel; elasticity; a fine. tight, elastic 
grain; and good absorption for finishes. Retanning is affected by many factors, 
among which are uniformity of distribution of the chrome in the leather, 
degree of masking of the chrome, degree of neutralization of the leather, 
nature of the retanning materials, temperature of retanning, and nature of 
the fatliquoring. For best results the retanning material should penetrate 20-25% 
of the way through the skin from the grain. If the chrome tannin is too basic 
or if a strongly filling retanning agent is used, the leather will be spongy, 
have loose grain, and take up too much finishing material. The following 
method for rate of water absorption was found to give a measure of leather 
quality or structural tightness. A capillary tube was drawn fine enough to give 
a rise of water in it of 4 or 5 cm., the bottom end was cut off clean, and 
marks were made on the tube 20 mm. and 30 mm. from this end. At a test 
spot on the leather a small drop of water (2-3 mm. in diam.) was placed, 
then sucked off with filter paper as soon as the leather darkened, showing 
it was wet. The capillary, filled with water to about 1 mm. above the upper 
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mark, was placed on the wet spot, and the time required for the water to fall 
from the upper to the lower mark was noted. Results were reproducible on the 
same leather within 3-4%. For different leathers absorption times varied from 
9 sec. for vegetable-tanned, anionic-fatliquored, buffed leather to 1750 sec. 
for chrome-tanned, anionic-fatliquored, unbuffed leather. Tests on a large 
number of retanned leathers showed that all that had the desirable properties had 
absorption times lying between 250 and 550 sec. Buffing did not decrease 
absorption time by more than 10¢¢ if the leather was of good quality, and 
in some instances it even increased it. Leathers with low absorption times had 
coarse or loose grain and were spongy or at least soft. If absorption time was 
decreased markedly by buffing, the leather was found to have a coarse break, 
lacked elasticity, and resembled straight vegetable-tanned leather. By testing 
before and after buffing it was possible to show the advantages of using 
materials that changed the electrical charge on the surface of the leather fibers. 
Such charges are imparted by tanning, dveing, wetting, and fatliquoring ma- 
terials. A charged surface will not easily take up more material that has a 
charge of the same sign but will readily take up material having a charge of 
opposite sign. A surface charge makes the leather more water-absorbent and 
tends to open its fiber structure. Alternate treatment with surface-active 
materials of opposite sign of charge tends to tighten the leather structure. 
Chrome leather for retanning normally has a weak positive charge, especially 
if no masking agent was used: masking or neutralizing agents decrease the 
charge. A positive charge is imparted to the fibers by mineral tannins such 
as unmasked, basic chromium or aluminum salts, and by cationic soaps and 
some dyeing agents. Negative charges are imparted by vegetable tannins, 
lignosulfo acids, syntans, and sulfited, sulfated, or sulfonated oils. Various 
ordinary anionic chrome retan leathers had absorption times of 200 sec. before 
and 90-140 sec. after buffing: they did not have tight grain or desirable feel. 
\ rather simple retannage using cationic materials was as follows: Chrome 
retan leather. tanned with masked chrome salts, was not neutralized but was 
treated with a low percent of a strongly acid auxiliary syntan which lightly 
dechromed the leather and made it anionic. It was next treated with a cationic 
material such as a mixture of highly basic aluminum chloride and a cationic 
wetting agent or a dye auxiliary, then tanned with an aromatic tannin (vege- 
table tannin or exchange syntan). It was oiled first with a mixture of water- 
insoluble and sulfo-group bearing oils, fixed with formic acid, and finally 
treated with a small amount of a cationic fatliquor. This leather had an absorp- 
tion time of 260-300 sec. after correction of the grain and of 150-300 sec. 
before buffing. A firm. full leather could be made by first using an insoluble. 
cationic resin tannin in a dispersion and retanning with vegetable tannin or 
syntan. The resin could not easily penetrate the tighter portions of the skin, 
but was deposited in the looser parts. The anionic retan material was attracted 
to the cationic resin tannin and so further filled the more open parts of the 
skin. Production of firm leather by use of some proprietary products is 
described. Instead of applying certain cationic and anionic materials separately 
it was found that they could be mixed if they were then used within an hour 


or so. L.D.C. 


The Contribution of Machinery Manufacturers to the Efforts for 
Economy in the Leather Industry. L. Magerlein. Das Leder, 11, 213-16 





190 


ABSTRACTS 


(1960) .—Discussion of newer machines and ways for speeding tanning and 
reducing costs. For example, area-measuring machines now record data and 
may in the future also stamp the measurement on the skin. To improve per- 
formance, studies have been made to determine the proportion of time machines 
or presses are open for loading and are in actual operation. Future progress 
will depend on cooperation between tanner and machine manufacturer. To pro- 
mote safety, manufacturers exchange safety information and do not patent 


devices. L.D.C. 


Particle Size and Tanning Velocity of Vegetable Tannins. G. Reich 
and H. Legutke. Das Leder, 11, 246-50 (1960) .—Particle size of vegetable 
tannins is important in studies on ways of shortening time of tanning. Determi- 
nation of molecular or micellar weight by usual methods is not satisfactory; 
changes in freezing or boiling points, for example, measure principally the 
unaggregated tannin molecules. Diffusion and osmotic pressure methods are 
best. Osmotic pressure was determined with a Sorensen-type apparatus (Z. 
physiol Chem., 106, 1 [1919]). The rate of movement per unit time of the 
meniscus in a capillary tube was measured under various back pressures, and 
a curve showing movement versus pressure was plotted to find the point of no 
movement, or the osmotic pressure. To calculate micellar weight from osmotic 
pressure it was necessary to know the degree of solvation of the lyophilic 
tannin particles, and this was calculated from viscosity measurements and 
data. Degree of solvation of spruce bark tannin was constant at 5.6 cc. per gram 
of extract at concentrations between 0.750 and 4° of pure tannin; absorbed 
water was 4.93 g. per gram of tannin extract. Osmotic pressure in 2% solu- 
tion at 23°C. was 0.0288 atmospheres, corrected particle weight was 18,760, 
and particle radius, assuming close spherical packing, was 19.15 angstroms. 
To avoid errors from soluble substances other than tannin when measuring 
osmotic pressure, nontannin solution, detannized with hide powder, was put 
on the outside of the membrane instead of water. Some micellar weights and 
diameters of particles in 2¢¢ extract solutions were as follows: spruce bark, 
8,800 and 38.3 resp.; wattle bark, 11,700 and 32.8; oak wood, 6400 and 26.6: 
quebracho (sulfited), 5200 and 24.7; and chestnut wood, 3500 and 21.6. The 
particle diameters of vegetable tannins thus vary from 20 to 40 angstroms, 
and therefore these tannins cannot penetrate to the protofibrils which are 
separated by distances of from 12 to 17 angstroms. Micellar weight is influenced 
by several factors. It increased very little as concentration of the tannin solu- 
tion increased from 1% to 4% for oak, quebracho, and chestnut, but it in- 
creased greatly for spruce and wattle, from 5,000 to 20,000 or 30,000. It also 
increased greatly as pH of the solution decreased or as salt concentration 
increased. There was a temperature effect, but it could not be measured. 


1.D.C, 


Interaction between Perfluoro-octanoic Acid and the Fibrous Pro- 
teins Keratin and Collagen. M. Feughelman and A. Haly. Biochimica et 
Biophys. Acta, 43, 550 (1960).—Collagen fibers from rat tail when placed 
in a saturated aqeous perfluoro-octanoic acid solution at room temperature con- 
tract rapidly and swell. X-ray diffraction photographs of collagen fibers treated 
for 20 min. show a major weakening in the high-angle X-ray diffraction 
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pattern. Extended treatment (more than 2 days) gave a rubbery material. The 
PFO apparently enters into the crystalline structure of collagen fiber (keratin 
also) by its ability to enter the hydrogen-bonded network which stabilizes 


the crystalline phase. J.M.C. 


Condensed Tannins. 6. Biochemical and Stereochemical Interrela- 
tionships of (+) Fustin from Black-Wattle Heartwood (Acacia Mol- 
lissima). D. Roux and E. Paulus. Biochem J.. 77, 315-20 (1960) —Fisetin 
and (+) Fustin (2.3 dihydrofisetin) were isolated from the heartwood of 
{eacia mollissima by countercurrent distribution and paper chromatographic 
techniques. Melting points and optical rotations of enantiomorphous fustins and 
their racemates are given. The radical distributions of (+) mollisac acidin, 
(+-) fustin and fisetin in wattle heartwood suggest that (+) mollisacacidin is 
the primary precursor from which (+-) fusetin and fisetin are formed by 


dehydrogenation. J.M.C. 


Some Properties of Neutral Salt—Soluble Collagen. 1. J. Fessler. Bio- 
chem J. 76, 452-63 (1960).—Isolation of neutral salt—soluble collagen (NSS 
collagen) was by repeated salt precipitation of extracts of rat skins and rabbit 
skins. The NSS collagen was separated into three parts: (a) fraction A, which 
reversibly formed fibers at 37°C. in phosphate media at neutral pH, the fibers 
dissolving on cooling. (6) fraction B which did not form fibers at 37°C.. 
(ce) fraction C which gave fibers at 37°C. which did not dissolve on subse- 
quent cooling. The original material and the separated fractions were investi- 
vated by sedimentation. viscosity. and streaming birefringence analyses. No 
significant differences were found between fractions. Particle weight was 
estimated at 500,000. No differences in hydroxyproline, proline, or glycine con- 
tents of the separate fractions were detected. 2, ibid., 463-71.—Further exami- 
nation of fraction B showed that striated fibers typical of collagen could be 
precipitated by concentrating the polymer phase as well as inorganic buffer 
phase. Fibers were not formed on warming enriched fraction B in phosphate 
buffer pH 7.4 (in contrast to ready precipitation of A). At pH 3.7 the specific 
rotation of B varied with temperature (0°—37°) whereas those of A and C 
did not. The glycine of fractions A, B, and C had identical specific radio- 
activities in samples isolated from guinea pigs 6 hr. after injection of C** 
elycine. The similarity between the effects of temperature upon the solubility 
hehavior of fraction A and the optical rotation of gelatin is pointed out. 


J.M.C. 


Tanning Properties of Dialdehyde Starch. H. Toyoda and T. Komuro. 
Bull. Japanese Assoc. Leather Technol., 6, 61-69 (1960) (English summary) .— 
Pieces of goatskin and steerhide were tanned with solutions of dialdehyde 
starch prepared by electrolytic oxidation of starch under various conditions. 
Effects of duration of treatment, temperature, pH, concentration, salts, and 
aging of the solutions on rate and degree of tannage (judged from shrinkage 
temperature) were studied and compared with HCHO tannage under similar 
conditions. Tanning power of dialdehyde starch increases with pH value; its 
tanning power is lower than that of HCHO in acid solution, and in alkaline 
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solution it is unstable and gradually loses its tanning power on standing at 
room temperature. Penetration of dialdehyde starch is slower than that of 
HCHO, and casehardening is likely to occur at higher temperatures or pH 


values. H.B.M. 


Studies on Tanning with Suminagashi. II. Effects of Metal Salts on 
Sumi Film. H. Kakiyama, H. Kamei, and N. Miyazaki. Bull. Japanese Assoc. 
Leather Technol., 6, 70-75 (1960) (English summary); Cf. abstr. J/ALCA, 56, 
16 (.1961).—The film is solidified by salts of Hg(II]) , La, Ce, Cd, and Ba, 
in addition to the metals previously reported. A method is described for 
measuring the thermal stability of gelatin gel reacted with metal salt. A test 
tube containing 10 ml. of 5% gelatin and 1 ml. of 0.1N metal salt is kept at 
30°C. for 20 hr., then placed in ice water for 30 min. and _ transferred 
to a thermostat at 25°-30°C. Time required for the gel to melt is measured. 
The order of increasing effectiveness in raising the melting point was: Ce - Sr 
Cd - La - Ca - Ba, Co - Ni - Ag - Mn, Mg - Zn, Cu - Hg, Fe, Al - Cr. 

H.B.M 


Utilization of Additives in the Salting of Hides. |. Halasz. Bér- és Cipé- 
technika, 9, 129-32 (1959); Hung. Tech. Abstr., 12, 105 (1960) .—The effect 
of bactericidal additives on the conservation of hides has been investigated 
over a period of several years. From among the chemicals applied (Merpin, 
silicofluoride, o-oxyquinoline, dinitro-orthocresol), sodium silicofluoride yielded 


the best results. Preservation with a salt mixture containing 2% silicofluoride 
resulted in hides, pelts and leathers meeting all requirements. The process is 
now being employed on an industrial scale. 


The Effect of Splitting on the Quality of Leather. L. Vermes and I. 
Malovecz. Bér- és Cipétechnika, 9, 141-43 (1959); Hung. Tech. Abstr., 12, 
105 (1960) .—Tests have proved that butts of relatively the most uniform thick- 
ness can be produced by splitting during the process of tannage. Among the 
strength characteristics those of tensile strength, tear and stitch-tear resistances 
deteriorated from splitting. Behavior in respect to water was the reverse of 
the strength characteristics. The minimum water permeability and water ab- 
sorption were obtained after splitting during tannage, resistance to water 
leing the lowest with leather split in a finished state. From the viewpoint of 
water absorption, removal of 30-35% of the hide substance resulted in splits 
identical with the quality of unsplit material. 


Comparison of Methods for Determining the Quantity of Sedi- 
ments in Tan Liquor. B. Toth. Bér- és Cipétechnika, 9, 180-83 (1959); 
Hung. Tech. Abstr., 12, 106 (1960).—Known methods and those which may 
be taken into consideration for determining the quantity of sediments were 
investigated and compared. Sedimentation in a graduated cylinder, centrifug- 
ing and the method of determining the dry weight before and after sedimenta- 
tion were compared. A “standard sludge” was prepared for these experiments 
which was mixed with water in different proportions and the mixture used 
to establish the reliability of the methods. Experiments with the model sludge 
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showed that weight or volume determinations by centrifuging could be carried 
out the most favorably. From among the three types of centrifuges tried, the 
most suitable was the swinging head-type apparatus of 2000-8000 rpm equipped 
with speed governor, revolution counter and interchangeable cups of different 
capacity. Further experiments covered a comparison of various vegetable tanning 
materials with the synthetic Hungarian products Syntanol Extra OP and 
Syntanol Extra LF 30 viewed from their proneness to bring about sedimentation 
at different concentrations. 


Utilization of the Mud Formed during the Manufacture of Syntans. 
J. Lendvai. Bér- és Cipétechnika, 9, 154-55 (1959); Hung. Tech. Abstr., 12, 
106 (1960).—-Large quantities of mud are formed in the course of producing 
certain syntans. The mud consists mainly of ammonia alum, gypsum and of 
insoluble organic substances with considerable amounts of utilizable syntan 
in the form of enclosures. Methods for utilizing the mud are described. one 
of which consists in elutriating the mud with water and recovering the alum 
through crystallization. By another method the mud is used for retanning the 
chrome chips used in the manufacture of artificial leather. 


Improved Bag Tannage with a Blend of Ashwan Bark and Myro- 
halans. G. N. Hore and A. Ganesan. Bull Central Leather Research Inst.. 
Madras, 4, 112-14 (1960) —Tannage is done with 150¢¢ (on fleshed weight) 


of a 3:1 mixture of ashwan bark and crushed myrobalans. The partially de- 
limed hides are tanned 2 days in pits with leach liquor from } of the tannin 
mixture, then sewn into bags, filled with the rest of the tannin mixture plus 
old tan liquor, and tanned 5 days longer. The leather is washed, scoured, 


treated with a bleaching syntan. oiled. and dried. H.B.M. 


A Technique for the Determination of Actual Thickness of Leather- 
making Substance in Raw Hides. 5. K. Mitra and Y. Nayudamma. Bull. 
Central Leather Research Inst.. Madras, 7, 115 (1960).—A cut edge is stained 
with acid alcoholic resorcin fuchsine which stains the corium violet and the 
flesh red or magenta. The thickness of the corium is measured. H.B.M. 


Leather Dyeing and Staining. G. W. Douglas. Tanner (Bombay), 15, 
179-83 (1960).—Descriptive. H.B.M. 


Nature of the Linkage of Glutamic Acid in Collagen and Elastin. 
K. Thomas Joseph and S. M. Bose. Bull. Central Leather Research Inst., Madras, 
7. 97-111 (1960).—The great stability of collagen has been ascribed to 
various cross linkages. one of which may involve the y-COOH of glutamic 
acid residues. y-COOH linkages are resistant to tryptic hydrolysis. Purified col- 
lagen (denatured in boiling water to accelerate the enzyme action), alkali- 
process gelatin, and elastin (from autoclaved ligamentum nuchae) were partially 
hydrolyzed with trypsin or elastase. The hydrolyzates were oxidized with 
hypobromite, and the resulting succinic acid from glutamic acid not linked 
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through the y-COOH was extracted with ether. The extracted solutions were 
hydrolyzed with HCl to break the y-COOH bonds, and the hydrolyzed solu- 
tions were oxidized and ether-extracted as before. Succinic acid coming from 
glutamic acid combined through y-COOH was determined in this second 
ether extract. The amounts found corresponded to 1.3 mmoles. per 100 g. pro- 
tein for collagen, but only 0.17 and 0.14 poo respectively for gelatin and 
elastin. The low value for gelatin indicates that most of the y-COOH links of 
collagen are broken by the alkaline gelatin process. Other experiments showed 
that only 67% of the arginine, and 72° of the lysine, residues of collagen 
are set free by tryptic hydrolysis. while nearly all these residues are liberated 
from elastin by successive treatments with elastase and trypsin. Thus it is 
possible that y-COOH groups in collagen are bound to part of the arginine 
or lysine. The small number of y-COOH links in elastin may be y-COOH 
peptides or may involve carbohydrates. H.B.M. 


Nature of Tannins in Oak (Quercus Incane) and Kaphal (Myri- 
cangi Thunb ). P. S. Santhanam and S. K. Barat. Bull. Central Leather Re- 
search Inst. Madras, 4, 20-22 (1960) —Both these barks contain hydrolyzable 
tannin only. The oak contained tannin, 17.60: soluble nontannin, 8.7%: 
sugar (as glucose), 11.49% (on dry basis); and pl of analytical solution. 
1.55. Corresponding values for the kaphal were 36.067. 12.067. and 3.3% 
and pH 4.5. Titration curves showed that the oak was much better buffered. 
and therefore mellower. Optimum leaching temperatures were 50°C. for the oak, 
and 80°C. for kaphal. Leather tanned in the laboratory with the oak was 
superior to kaphal leather with respect to color and freedom from crackiness, 
but the degree of tannage of kaphal leather was 111, against only 76 for the 
oak leather. H.B.M. 


Low-Cost Shrinkage-Temperature Tester. T. Gopinath. Bull. Central 
Leather Research Inst... Madras, 4, 68-70 (1960) .—The arrangement is similar 
to the Theis meter, with hand stirrer, and with the movement of the pulley 
magnified directly by a pointer and scale instead of through a gear train. 


H.B.M. 


Estimation of Tannase and Certain Oxidizing Enzymes in Indian 
Vegetable Tanstuffs. W. Madhavakrishna, 8. M. Bose, and Y. Nayudamma. 
Bull. Central Leather Research Inst., Madras. 7, 1—11 (1960).—The enzymes 
of avaram, konnam, and babul barks, and of myrob a fruit, divi divi pods. 
and dhawa leaves. were studied. Tannase was obtained by macerating in ice 
water, centrifuging with refrigeration, and precipitating the enzyme by drop- 
wise addition of the supernatant liquor to 5 volumes of acetone at —10°C. 
Tannase was estimated by measuring the liberation of glucose from tannic 
acid. A mixture of 20 ml. of 10% tannic acid solution and 4 ml. of 1.5% 
crude tannase solution was digested 24 hr. at 45°C. Tannin was removed by 
Pb acetate. excess lead was removed with K.C.O,. and the glucose content of 
the deleaded solution was measured by the anthrone method. Polyphenoloxidase. 
peroxidases, and ascorbic acid oxidase were obtained and estimated by usual 
procedures. Catalase was looked for. but results were negative. The other 
enzymes were found in all the 6 tanstuffs in varying quantities—more in 
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mature than in “tender” growths. Much more tannase was found in the 
materials containing hydrolyzable tannins. and much more polyphenoloxidase 
and ascorbic acid oxidase in the condensed tannin materials (the 3 barks). 
The functions of the enzymes in the synthesis of the tannins are discussed. 


H.B.M. 


Manufacture of Charas Leather by Improved Bag Tanning. S. P. 
Ghosh and A. Ganesan. Bull. Central Leather Research Inst.. Madras, @, 12-15 
(1960) —Air-dried hides are given an alkaline soak, unhaired by painting, 
relimed 4 days. delimed, and tanned with 100° tanning material (on fleshed 
weight) consisting of 3 parts babul bark and 1 part myrobalans. The hides 
are tanned (colored) 3 days in pits with liquor obtained by leaching 4 of the 
tanning materials, then sewn into bags which are filled with the remaining 
tanning material and leach liquor. After 3 days the leather is washed, scoured, 
oiled on flesh and grain, dried, and staked. Manufacture of Sole Leather by 
Improved Bag Tanning Process. S. P. Ghosh. W. N. Pandy, and A. Gane- 
san. [bid., 16-19.—Wet-salted buffalo hides are soaked 6 hr.. washed, cut into 
sides, limed, partially delimed. and tanned as described above using 125% 
of a 3:1 mixture of babul bark and myrobalans. Improved Bag Tannage 
with a Blend of Ashwan and Myrobalans. G. N. Hore and A. Ganesan. 
Ibid.. 112-14.—See abstract p. 193. H.B.M. 


Hydroxyproline and the Shrinkage Temperature of Collagen. J. 
Bowes and J. Moss. Nature. 188, 1120 (1960).—The authors take exception 
to the suggestion of B. Rigby and J. Spikes (Nature, 187, 150 [1960]) that 
rheumatic effects are the result of a structural breakdown of collagen due to 
temperature effects only. Hydroxyproline and the Shrinkage Tempera- 
ture of Collagen, B. Righy and J. Spikes. /bid.—The authors reiterate their 
statement that, since the denaturation and shrinkage of collagen is a time- 
dependent process, collagen will denature at temperatures below the instan- 
taneous shrinkage temperature, given a sufficiently long time, and that this 
time will be reduced (at any fixed temperature) if the percentage of hydroxy- 


proline is also reduced ee. 


Chemistry of Protein Fibers. J. Speakman. J. Textile Inst.. 51, 392 


iO7 (1960): abstr. in J. Soc. Dyers Colourists. 76, 702 (1960). A review 
(chiefly on wool keratin) with 55 references. Can. 


Some Aspects of Fiber Physics. Rt. Meredith. J. Textile Inst.. 51, 527 
.7 (1960): abstr. in J. Soc. Dyers Colourists, 76, 702 (1960).—A review on 
fiber dimensions and density and their optical, electrical, thermal and mechanical 
properties in relation to stresses and strains, moisture, and heat. CL. 


Fundamentals of Fiber Research—A Physicist’s Story. W. Astbury. 
l. Textile Inst... 61. 515-26 (1960): abstr. in J. Soc. Dyers Colourists, 76, 
702 (1960). —A review. Cha 
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States of Aggregation of High-molecular Compounds. VII. Effect 
of Temperature on Keratin. R. Fel’dman. Kolloid. zhur., 22, 351-56 
(1960); abstr. in J. Soc. Dyers Colourists, 76, 710 (1960).—The effects of 
heating and cooling under different conditions of humidity on keratin have 
heen investigated, and coefficients of linear expansion, transition points, degree 
of contraction, and hysteresis effects have been measured. The state of aggre- 
gation of keratin is largely determined by the sorbed moisture content as 
well as by its prehistory, i.e., previous states and kinetics of their changes. 


C.L.D. 


Lightfastness and Surface Activity of Dyes: The Effect of Alkyla- 
tion and Sulfonation. C. Giles, G. Baxter. W. Black, N. Macaulay, and S. 
Rahman. Textile Research J.. 30. 934-43 (1960).--A marked increase in 
surface activity of an ionic dye tends to decrease lightfastness in normal 
substrates. A smaller increase in surface activity, e.g. by introduction of a 
short alkyl chain, usually increases lightfastness. The orientation and number 
of sulfonate groups affect lightfastness. A more even distribution of such groups 
or increase in their number in the dye molecule improves the fastness. The 
effect of normal aggregation of the dyes in the substrate upon their lightfast- 
ness is apparently in most cases sufficient to mask differences in their chemical 
reactivity. The lower the solubility of a dye in a film before setting, the 
higher is its lightfastness; the higher the solubility, the lower the lightfastness. 


C.L.D. 


Propagation of Excitation Energy in Keratin. A. Haly. Trans. Fara- 
day Soc., 56, 1252-59 (1960): abstr. in J. Soc. Dyers Colourists, 76, 645 
(1960) .—Effects of ultraviolet radiation on a wool fiber are found in the near- 
axis of the fiber. It would be expected that this region would be protected 
by its sheath of protein material. There appears. therefore. to be a transfer of 
excitation energy over relatively large distances. It is concluded that this is 
not due to electron or proton migration but may result from diffusion of 
photochemical products or more direct transfer of excitation energy by means 
of exciton diffusion or sensitized fluorescence. Ci.D. 


Theory and Practice of Leather Finishing by Pigment Colors in 
the U.S.S.R. V. Eliseeva. Kozarstvi, 9, 102-8 (1959); abstr. in J. Soc. Dyers 
Colourists, 76, 654 (1960).—Resin dispersions penetrate better in leather the 
smaller their particles, the greater their resistance to salting-out, and the lower 
the surface tension. The most important factor is the potential difference be- 
tween the dispersed particles and the leather fibers. A dispersion of negatively 
charged particles should have pH > isoelectric point of leather if maximum 
penetration is to be obtained. CE. 


Research in the U.S.S.R. Tanning Industry. B. D. Breyev. J. Soc. 
Leather Trades Chemists, 44, 562-67 (1960).—A survey. S.D. 


A Concise Account of Our Present Knowledge of the Structure and 
Chemical Constituents of Collagen. \. T. Crosby. J. Soc. Leather Trades 
Chemists. 44, 551-61 (1960).—A review. 42 references. S.D. 
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Refractive Index Measurement as a Simple Method of Works 
Control in the Tannery. J. H. Sharphouse. J. Soc. Leather Trades Chemists, 
44, 542-51 (1960).—Determination of salt in hides, sulfide in unhairing 
paints, vegetable tannins in solutions, fatliquor oils, water solubles, and finishes 
by rapid refractive index measurements are discussed. S.D. 


The Hydrotropic Action of Surface-active Materials on Hide Sub- 
stance. H. Loewe and G. Otto. Das Leder, 11, 251-56 (1960) —Wetting 
agents, which now are used in many tanning operations, have disadvantages 
as well as advantages; many damage the hide. In neutral media they swell 
or dissolve collagen by hydrotropic action, that is, by their attraction for water. 
lonic materials have great hydrotropic action, anionic materials more than 
cationic. Alkylsulfates lower shrinkage temperature (T,) of hide if the number 
of C atoms in the molecule is between 8 and 14, and their action is greatest 
if the hydrophobic part of the molecule is of average length, but it varies with 
type of chain. Type of collagen is also important, for example, fish skin, which 
has less hydroxyproline and therefore fewer hydrogen bonds than animal skin, 
is quite readily attacked by hydrotropic agents. Anionic materials have their 
greatest action on raw hide and chrome-tanned leathers, whereas cationic 
materials tend to attack vegetable-tanned leather. Nonionic materials have 
least effect on collagen. The protective action of surface-active substances against 
the hydrotropic attack on collagen (calfskin) of wetting agents is shown in 
the following table: 


Materials Dissolved 
ich 0.05 moles/liter Swollen Weight °C Hide Substance 


Blank test with water 100 0.2 
DBS 148 é 4.4 
ANTG 107 0.5 
HPG 100 0.3 
DBS + ANTG 114 0.4 
DBS + HPG 100 0.1 


The swelling action of p-dodecylbenzenesulfonate (DBS) is entirely repressed 
by heptylphenylglycolicether (HPG) and to a large extent by an anionic frac- 
tion of gambier nontannin (ANTG), which apparently consists of magnesium 
salts of resoreylic and adipic acids. As the concentration of HPG was increased 
there was little protective action until a concentration of 0.025 molar was 
reached, then protective action rapidly approached 100%. The sulfo group of 
DBS is a strong, localized center of electrical charge and attracts a multiple 
layer of wate! dipoles. HPG on the other hand has oxonium dipoles which 
attract only a thin layer of water dipoles. HPG unites to collagen and, pro- 
vided its concentration is great enough, prevents attachment of the sulfo groups 
to the collagen. The hydrotropic action of surface-active agents depends on both 
a tendency to attach to collagen (determined by the hydrophobic part of the 
molecule) and a high enough hydration energy (determined by the hydrophilic 
sroup). They attach to the long chains of collagen. break hydrogen bonds, 
and so lower T,. The hydration centers spread the fibers and swelling results. 
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The elastic salt-type bonds in collagen can be stretched from about 10 A. to 
16 A, but if stretched further the bonds break, and strongly hydrated collagen 
fragments are formed. Cationic wetting agents are weaker than anionic agents 
as a rule because the sulfate ion is a much more active hydration center than 
the ammonium ion of quaternary nitrogen compounds. Many anionic wetting 
agents no longer swell collagen if the medium is changed from neutral to 
acid, because the cationic groups of collagen are charged and neutralize the 
strong electromagnetic field of the sulfate ions. The neutralization is permanent 
because the hydrophobic part of the molecule is fixed to the collagen. The 
affinity for collagen of the hydrophobic section of the agent modifies its 
action. At pH 3 phenol swells collagen; p-nitrophenol, 2.4-dinitrophenol, and 
picric acid do not. At pH 6.5 only 2. 1-dinitrophenol has no effect on collagen. 
For practical use there are alkylsulfonates that have a strong emulsifying 
action on hide fats but which, if used alone in lime or bate liquors, have a 
strong hydrotropic action. If used, however, in combination with arylpolyglycols 
they do not damage the hide. In the mixture the polyglycolic ether coats the 
collagen so the alkylsulfonate cannot attach to it but directs its action entirely 


to the fat. 1.D.C. 





A SKILLED HAND IN CHEMISTRY... AT WORK FOR YOU 


Outstanding phenolic replacement tan 
for achieving hard-to-get qualities 


Synektan 0-230 is a phenolic 
replacement tan for straight 
vegetable tanning and an excellent 
retan for chrome leather. 

As a vegetable tanning agent 

it prevents the separation of 
sludge and speeds the penetration 
of the extract 

In retanning chrome leather it is 
an excellent mordant and dye 
leveler 


Synektan 0-230 also 


e Helps produce lighter shades 

e Helps produce more uniform shades 
e Has Il 
chrome leathe 


ind mellowing effect on 


Consult our Tanning Department specialists 
on the best way to apply Synektan 0-230 in your 
vegetable tanning or retanning processes 


NOPCO CHEMICAL COMPANY 


60 Park Place, Newark, N.J 


Plants: Harrison, N.J. ° Carlstadt, N.J. + Richmond, Calif. 
Cedartown, Ga. « London, Canada « Mexico, D.F. ¢ Corbeil, France 
Sydney. Australia 


® Manufacturing Licensees Throughout the World 





Manufacturers of 


LEATHER FINISHES 
and 


| TANNERS’ SPECIALTIES 


ST TONE COATING OW MOONE 
CL LL 


BELLEVILLE 9 * NEW JERSEY 


PLYMOUTH 9-5600 





gneoececesesosoeeeeesoesecs,,.. 
ee es 
*e 
. 


CHROME CHEMICALS | 


. Call Columbia-Southern 


e Produced under exacting standards to meet 
highest industry requirements. 


e Readily available from ample stocks to meet 
your most demanding delivery schedules. 


e Easily ordered from Pittsburgh or any of the 14 
District Sales Offices. 


YOU'LL LIKE DOING BUSINESS WITH COLUMBIA-SOUTHERN 


— southern 
G chemicals 


CHEMICAL DIVISION 
PITTSBURGH PLATE GLASS COMPANY 
ONE ,ATE WAY ENTER PITTS GB : 


BU H 22, PENNSYLVANIA 


DISTRICT OFFICES: Cincinnati « Charlotte « Chicago « Cleveland « Boston 
New York « St. Louis « Minneapolis « New Orleans « Dallas « Houston e Pitts- 
burgh « Philadelphia « San Francisco. IN CANADA: Standard Chemical Limited 





Frais 


for all types of 


ia. 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 


“ADE Il TAN” QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 





SALEM OIL & GREASE CO. 


Specialists in Tannery Oils 


Salem, Massachusetts Mexico DF 


Mex ico 








LOWELL TECHNOLOGICAL INSTITUTE 


LOWELL, MASSACHUSETTS 


FOUNDED IN 1895 


offers courses in 


LEATHER CHEMISTRY 
leading to the degrees of 
BACHELOR OF SCIENCE 
and 
MASTER OF SCIENCE 
1 the Fundamentals of chemistry and the application 


entific principles to leather technology 


Coeducational For further information 
State-operated write to Dr. George R. Griffin 
cholarships available Head, Department of Leather Chemistry 





XXVIII 


THE PERFECT BLEND ‘‘MIXER”’ 
FOR HEAVY AND LIGHT VEGETABLE TANNED LEATHER 


DRITAN ’ 


INCREASES { IMPROVES 
\ 


YIELDS —e ! COLOR 


“DRIED POWDER 


6" 


HIGHEST QUALITY ALWAYS 
PRODUCED from Selected Fruit under Manufactured by 
Strict Chemical Control RICHARD HODGSON & SONS, LTD. 
Beverley, Yorks, England 


One of the world’s largest manufacturers 
of Myrabolam Extracts. 


END USE requirements more accurately 
assured 
The Pi fT i Ext ts i 
ELIMINATES old fashioned leaching — @ Mencer of Veuning Exteocts in Sprey 


Dried Powder form for a quarter of oa 
More Economical century. 


other high quality “DRITAN” spray-dried powdered tanning extracts 


QUEBRACHO NEOMAC WATTLE BLEACH 
NEOCHEST WATTLE MANGROVE 
AND BLENDS 


EV TTD GS ped cnr 


BAYOILS 
Symbol of Quality 


for 


Quality Leathers 


ay 


BAY STATE ort Pt PRODUCTS, INC. 


DANVERS, MASS. x PEABODY, MASS. 





THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 
The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 
To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


Raw and Sulphonated 
COD - SPERM - CASTOR 
and NEATSFOOT OIL 


OTTOL OIL CO. airs n 


Goku FS. Coyne 


COYNE ENGINEERING AND “The Extension of Knowledge is 
EQUIPMENT COMPANY 


Sales - Fngines ring - Service 


by the Investigation of Matter’. 


TANNING MACHINERY This space dedicated to 
AUTOMATIC SWOBBING MACHINE 7 . 
ALL TYPES LEATHER DRYERS Tanner's Council Research Laboratory 


119 FOSTER STREET by a Friend 
PEABODY, MASS. 





XXX 


There’s ! eo] ] 
ere’s More—Much More SOLID, CRUSHED OR SPRAY- 
DRIED POWDER 


Q UEBRACHO 
Ordinary Clarified 
Granchaco Bestsolubl 
Indio Rex 
Sol Puma 


to choose from... 


Extracts and Raw Tanning Materials from 
the Most Complete Line of Brands. 


CHESTNUT 


SOLID-SPRAY-DRIED 
POWDERED 


WATTLE 


S. African E. African 
ce —_ Raw Tanning Materials 

oa Myrabolams, Divi-Divi, Mangrove, Valonia, Sumac and 
Other Vegetable Tanning Materials from All Parts of 
the World. 


ee eC iid ee 


27 William Street, New York 5 N. Y. Y eelhicit li mee ELLY 


Lutecia 


SPECIAL SPRAY-DRIED EXTRACTS 
DRITAN ) Wattle © Quebracho ® Valonia 
R.W.D. ) Myrabolams @ Mangrove ® Blends 


Comec 


COMET 
CHEMICAL CoO., INC. 


Plastic & Pigment Finishes 
Topcoat, Plating & Glazing Lacquers 
Vinyl Finishes for all types of Leather 
Aniline Lacquers & Thinners 


BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 


Finest English Rein 
and Strap Leather 
Latigotan Harness Leather 
Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


Lacquer Emulsions 
Stable “Jrouble-free Water-tight 
Clear, Slack and White 
Bigelow 3-1433-4 


410 ADAMS ST., NEWARK, N. J. 


BRANCH 


COMET CHEMICAL COMPANY OF CANADA 
56 MILL STREET - ACTON, ONTARIO, CANADA 





MANUFACTURER 


ESTABLISHED 1883 

Exclusively a Tannery Paper 
Devoted to Leather Technology. Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technica! articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 


NEW CHROMIUM COMPOUNDS 


for the Progressive 
TANNING CHEMIST 


NUCHROME 


Pure Basic Chromic Sulfate. No impurities, 
no sodium, aluminum or other salts. 


DRY (35% Cr,O,) 
LIQUID (25% Cr,O,) 


CHROMIC CHLORIDE 
CHROMIC ACETATE 
CHROMIC FORMATE 
CHROME ALUM AND OTHERS 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, N. J. 





THE STAMP OF DEPENDABILITY 
=the 
<—h| o> 


SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 
CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 
EXPORT AGENT: WOLFF—INTERNATIONAL, Milwaukee, Wi 


HOWES LEATHER CO. INC. | | ‘4-HAMEL LEATHER Co. 


Tanners of 


SOLE LEATHER Kid, Sheep and 
e Lambskin Linings 
SIDE LEATHER 


Tanners Cut Sole Division 


. Prime Leather finishes Co. 
CUT SOLES 


HAVERHILL, MASSACHUSETTS 


188-194 §. 2nd St. R. 57 Grove St. 


MILWAUKEE 4, WIS. SALEM, MASS. 
BOSTON, MASS. 


ST. LOUIS, MO. CHICAGO, ILL. 





XXXII 


REILLY- 


WHITEMAN- 
WALTON CO. 


is 


CONSHOHOCKEN, PA. 


THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 


CONSULTATION 


P.O. Drawer 239 


THE OHIO LEATHER CO. 


Quality Calf Leather 


LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY AND GENERAL OFFICES: 
GIRARD, OHIO 
BOSTON - NEW YORK - ST. LOUIS - CHICAGO 


LABORATORY SERVICES 


RIDGWAY, PA. 


Garden State Tanning Inc. 
Fleetwood, Pa. 


Manufacturers of 


Upholstery Leather 


New York Office 
12 EAST 33 STREET, NEW YORK 16, N. Y. 





iF BELL-MINE LIME 


You can depend on Warner Bell-Mine Lime 

for uniform purity, analysis and physical properties. 
Accurate laboratory control assures you 

of consistently better milk of lime, 


WARNER COMPANY 


BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia « Pittsburgh 


JOHNSON AND CARLSON 


We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 
PI , F y &quy 


848 EASTMAN ST., CHICAGO 22, ILL. 





_ EISENDRATH FINE CALF LEATHERS 


IN COLORS AND BLACK 


| 
B. D. Eisendrath Tanning Company 
| RACINE, WISCONSIN 


92 South St., Boston, Mass., Day Gormley Leather Co. - 17! Madison Ave., New York City, Eugene Williams 
41 E. Union St. Pasadens. Calif., David V. Whiting Co 





CHEMICAL CORPORATION 
MILWAUKEE 1, WISCONSIN 


KEPECO -¢ FINNALINE «© KEPOLAC ee EMULLO 
KEEPASHINE © FONDO e UNI-LAK 
(Reg. U. S. Pat. Off.) 





CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Bivd., CHICAGO, ILL. 








BorneO GUTCH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 











” eid and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


EST 1908 


The Original Dry Color 
for Splits and Suedes 


(also in paste form) 


COLOR COMPANY 


WEST ALLIS 14, WISCONSIN 
© DRY COLORS © FINISHES 








INDEX TO ADVERTISERS 


ADOLF SCHUBERT ine . 
ALLIED CHEMICAL CORP., Solvay Process Division 
ARKANSAS COMPANY, INC 

ARTHUR C. TRASK CO. 

ARTHUR THOMAS CO 

ATLAS REFINERY ‘ 

BARKEY IMPORTING CO., THE 

BAY STATE OIL PRODUCTS 

PONA ALLEN, INC eee 

CHEMICAL COATING MATERIALS CO 
CHEMTAN COMPANY . ‘ ; 
COLUMBIA-SOUTHERN CHEMICAL CORP 
COMET CHEMICAL CO., INC “a 
COYNE ENGINEERING & EQUIPMENT CO 
LASTERN INDUSTRIAL OIL PRODUCTS CO 
ELKAN-RIVER PLATE CORP. 
EISENDRATH TANNING CO 

FIBER CHEMICAL CORPORATION 
GARDEN STATE TANNING, INC. 

GEIGY COMPANY, INC. 

HOOKER CHEMICAL CORP 

HOWES LEATHER CO., INC we 
INTERNATIONAL PRODUCTS CORPORATION 
JOHNSON AND CARLSON os 

KEPEC CHEMICAL CORPORATION 
LEATHER AND SHOES 

LEATHER MANUFACTURER, THE 

L. H. HAMEL LEATHER CO 

L. H. LINCOLN & SON, INC : 
LOWELL TECHNOLOGICAL INSTITUTE 
MARDEN WILD CORPORATION 
MARSHALL LABORATORY 

MEARL CORPORATION, THE 

NEWARK LEATHER FINISH CO 

NOPCO CHEMICAL CO. 

OHIO LEATHER CO., THE 

OTTOL OIL CO 

PRESTO COLOR CO = 

PRIME LEATHER FINISHES CO 
REILLY-WHITEMAN-WALTON CO 
ROBESON PROCESS CO 

ROHM & HAAS 

SALEM OIL & GREASE CO 

SAXE CUTCH CORPORATION 

SEABOARD CHEMICALS, INC 

TANIMEX CORPORATION 

TANNADE COMPANY 

TANNER’S COUNCIL RESEARCH LABORATORY 
TANNINS & CHEMICALS, IN‘ 

TERRISS CONSOLIDATED INDUSTRIES 
WALLERSTEIN COMPANY, INC 
WARNER CO ae 

WEEER & SMITH, INC 
WHITTEMORE-WRIGHT CO ‘ 
WOLF, JACQUES & CO., A Subsidiary of Nopeo Chemical ¢ 
YOUNG co. J. § 
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How Tight 
Can You Get? 


We visited a side leather tanner the other day who was wrestling 
with an old problem. He was trying to make a very soft straight chrome 
tanned side—pasted—in black and colors. As he went up percentage- 
wise in fatliquor using conventional sulfated oils, he finally got the 
softness he wanted, but by that time he had gone rag loose in the flank 
and belly areas of the side. The old dilemma!! 


The Polarsol Approach 


At this point, one of the Polarsols was introduced into the process 
as the fatliquor. These esterified oils seem to have the happy property 
of being able to produce very soft leather but, at the same time, very 
tight leather—a result not always obtainable with sulfated oils. Using 


less actual oil, this tanner now produces a butter-soft pasted side that 
is tight from backbone to belly. 


Prove It to Yourself 


Smooth, boarded and crushed softie sides for shoe upper and bag 
are a natural for the Polarsols. How tight can you get? Why not try 
the Polarsols on your pasted or toggled softie leathers and see for 
yourself. We'd like to send you a trial sample and complete information 
on how to use the Polarsols on your softie leathers. Just write or phone. 


SEABOARD CHEMICALS, INC. 
Dept. 41, 30 Foster St. 
Salem, Massachusetts 


In Canada: Tennant & Michaud, Ltd., Toronto and Montreal. 





from soak to finish: 


Chemtan. 


* Unhairing Agent 
* Bate * Calcium Formate 
* Exchange Tannins 
* Syntans * Zirconium Salts 
* Resins * Vegetable Extracts 
* Aniline Dyes * Oils * Finishes 
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